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Sonar and Underwater Acoustic Communications

Monday evening

*lelD
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Tuesday morning

*2aAA
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Uncertainty in Describing Room Acoustics Properties I
Dynamics of Biosonar: Time-Dependent Adaptations in
Transmission, Reception, and Representation in Echolocating
Animals II

Brain Therapy and Imaging

Session in Honor of Kim Benjamin

Where are They Now? Past Student Paper Award Winners Report
Session in Honor of Kenneth Eldred

Session in Honor of Harvey Hubbard
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Acoustic Metamaterials I

Speech Perception I (Poster Session)

Session in Honor of William M. Carey I

Tuesday afternoon
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*2pAB
2pEA
*2pMU
*2pNS
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*2pPP
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Uncertainty in Describing Room Acoustics Properties 1T

Student Design Competition

Acoustics as a Tool for Population Structure I

Transduction

Acoustics of the Organ

Acoustics During Construction

Demonstrations in Acoustics

Scientific Catalyst, Collaborator, and Gadfly: Honoring the
Contributions of Tino (Constantine) Trahiotis to the Understanding
of Binaural Auditory Processing

Acoustic Metamaterials IT

Determinants of Speech Perception: A Session in Honor of Joanne
L. Miller

Session in Honor of William M. Carey II

Wednesday morning

*3aAAa
*3aAAb

J. Christopher Jaffe-His Life in Acoustics
Listening to the “Virtual Paul’s Cross” — Auralizing 17th Century
London I
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3BADb
*3aED
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*3aNS
*3aPA
*3aPPa

3aPPb
*3aPPc
*3aSAa
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3aSC
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3aUWa
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Sound Production and Reception by Animals

Measurement and Imaging

Best Paper Award Poster Session

Hands-On Acoustics Demonstrations for Middle- and High-
School Students

Future of Acoustics

Wind Turbine Noise

Acoustical Methods and Sensors for Challenging Environments
Diagnostics of the Pathological Middle Ear by Wideband Acoustic
Impedance/Reflectance Measures

Binaural Processing and Spatial Perception (Poster Session)
Auditory Neuroscience Prize Lecture

Session in Honor of Murray Strasberg

Environmental Vibration

Topics in Speech Production (Poster Session)

Intelligent Feature Selection Methods for Machine Learning
Problems in Acoustics

Acoustic Signal and Noise Propagation and Scattering
Underwater Acoustics and Acoustical Oceanography Poster
Session

Wednesday afternoon

*3pAAa
*3pAAb

*3pA0O
3pBA

*3pID
3pPA

*3pSA
3pSC

The Technical Committee on Architectural Acoustics Vern O.
Knudsen Distinguished Lecture

Listening to the “Virtual Paul’s Cross” — Auralizing 17th Century
London II

Acoustical Oceanography Prize Lecture

Nonlinear Response of Encapsulated Microbubbles

Hot Topics in Acoustics

Topics in Nonlinear Acoustics

Acoustics of Sports

Developmental Topics in Speech Communication

Wednesday evening

*3eED

Listen Up and Get Involved

Thursday morning

*4aAA
*4aAB
*4aBA
*4aEA
*4alD

*4aNS
4aPA
*4aPP

*4aSA
4aSC

*4aSP
*4aUW

Green Building Acoustics Design and Challenges

Acoustics as a Tool for Population Structure II

Biomedical Applications of Low Intensity Ultrasound I

Session in Honor of Stanley Ehrlich

Effective Communication Between Acoustics Professionals and
the Media

Community Noise

Acoustic Radiation Forces, Streaming and Applications
Cambridge Contributions to Auditory Science: The Moore-
Patterson Legacy

Acoustics of Cylindrical Shells I

Cross-Language Topics in Speech Communication (Poster
Session)

Sensor Array Signal Processing I

Acoustic Vector Sensor Measurements: Basic Properties of the
Intensity Vector Field and Applications I

Thursday afternoon

*ApAA
*4pAB
*4pBAa
4pBAb
4pEA
*4pMUa
*4pMUb
*4pNS
4pPA
*4pPP
*4pSA
4pSC
*4pSP
*4pUW

Psychoacoustics in Rooms I

Acoustics as a Tool for Population Structure III

Biomedical Applications of Low Intensity Ultrasound II
Modeling and Characterization of Biomedical Systems
Devices and Flow Noise

Automatic Musical Accompaniment Systems

Automatic Accompaniment Demonstration Concert

Out on a Limb and Other Topics in Noise

Topics in Wave Propagation and Noise

Role of Medial Olivicochlear Efferents in Auditory Function
Acoustics of Cylindrical Shells II

Special Populations and Clinical Considerations

Sensor Array Signal Processing II

Acoustic Vector Sensor Measurements: Basic Properties of the
Intensity Vector Field and Applications II
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Friday morning S5aPA General Topics in Physical Acoustics

*5aAAa  Psychoacoustics in Rooms II SaPP Potpourri (Poster Session)
*5aAAb  Exploring the 2014 Sound and Vibration Guidelines and Case 5aSA Recent Advances in Structural Acoustics and Vibrations
Studies for Healthcare Facilities 5a8C  Speech Perception II (Poster Session)
*5aAB  Communicating the Science of Underwater Sound 5aSP Signal Processing Models for Sound Production and Perception
5aNS  Aircraft and Fan Noise and Analysis 5aUW  Underwater Acoustic Propagation
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Downtown
Providence, Rhode Island

Credit Unicn

o 1. OMNI Providence Hotel
2. Rhode Island Convention Ctr.

3. Amtrak Station
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TECHNICAL PROGRAM CALENDAR

167th Meeting
Providence, Rhode Island
5-9 May 2014
MONDAY MORNING 1:30 1pMU Musical Acoustics: Topics in Musical
8:05 1aAA  Architectural Acoustics and Noise: Acoustics. Ballroom €
Soundscape Methods and Case Studies 1:00 1pNS Noise, Architectural Acoustics, and ASA
in Architectural Projects Applications of Committee on Standards: Soundscapes:
Soundscape Techniques to the Realization of Decisions on Measurement Procedures. 557
Perceived High Quality Sonic Environments 1:00 1pPP  Psychological and Physiological Acoustics:
in Architectural Projects. 555 A/B From Protection to Perception. 556 A/B
8:00 1aAB  Animal Bioacoustics and Psychologica.I 1:25 1pSA  Structural Acoustics and Vibration and
and Physiological Acoustics: Comparative Underwater Acoustics: Undersea Vehicle
Perspectives on the Cocktail Party Problem I. Noise. 553 A/B
Ballroom B 1:00 1pSC  Speech Communication: Methods and
7:55 1aAO  Acoustical Oceanography and Signal Models for Speech Communication (Poster
Processing in Acoustics: Using Acoustics Session). Ballroom A
;(;gtidy Fish Distribution and Behavior I 1:30 1pSP  Signal Processing in Acoustics: Sonar and
Underwater Acoustic Communications. 552 B
7:55 1aBA  Biomedical Acoustics: Breast Ultrasound I.
Ballroom E MONDAY EVENING
8:30 1aED  Education in Acoustics and Physical e e :
. . 7:00 leID Interdisciplinary: Tutorial Lecture on
Acoustics: Tools for Teaching Advanced . . . .
. Sound Reproduction: Science in the Service
Acoustics. Ballroom C
of Art. Ballroom D
8:00 1aPP  Psychological and Physiological Acoustics:
Temporal Processing; Pitch and Timbre
Perception; Speech Perception (Poster TUESDAY MORNING
Session). Ballroom A 8:15 2aAA  Architectural Acoustics: Uncertainty in
10:00 1aUW  Underwater Acoustics: Acoustic Describing Room Acoustics Properties 1.
Tomography and Interferometry. 556 A/B 555 A/B
8:00 2aAB  Animal Bioacoustics and Signal
MONDAY AFTERNOON Processing in Acoustics: Dynamics of
. . . Biosonar: Time-Dependent Adaptations in
1:00 1pAA Arcl}lt(.ectural Acoustics: Room Acoustics Transmission, Reception, and Representation
Prediction and Measurement. 555 A/B in Echolocating Animals II. 554 A/B
1:00 1pABa Animal Bioacoustics and Psychological 8:00 2aBA  Biomedical Acoustics: Brain Therapy and
and Phy.siological Acoustigs: Comparative Imaging. Ballroom E
Perspectives on the Cocktail Party . . . o
Problem II. Ballroom B 9:00 2aEA Engllneerln.g A.coustlcs: Session in Honor
. . . . of Kim Benjamin. 550 A/B
3:15 1pABb Animal Bioacoustics and Signal . . )
Processing in Acoustics: Dynamics of 9:40 2aMU Musical Acoustics: Where are They Now?
Biosonar: Time-Dependent Adaptations in Past Student Paper Award Winners Report.
Transmission, Reception, and Representation Ballroom C
in Echolocating Animals I. 554 A/B 8:55 2aNSa Noise: Session in Honor of Kenneth Eldred.
1:00 1pAO Acoustical Oceanography and Signal 557
Processing in Acoustics: Using Acoustics 10:35 2aNSb Noise: Session in Honor of Harvey
to Study Fish Distribution and Behavior II. Hubbard. 557
552A 7:55 2aPA  Physical Acoustics: Beyond Basic Crystals:
1:00 1pBA  Biomedical Acoustics: Breast Ultrasound Viscoelastic and Piezoelectric Materials.
II. Ballroom E 551 A/B
2:00 1pID Interdisciplinary Student Council: 8:30 2aPP Psychological and Physiological Acoustics:
Introduction to Technical Committee Research Temporal Processing, Compression, and
and Activities: Especially for Students and Cochlear Implants: Session in Honor of
First-Time Meeting Attendees. Ballroom D Sid P. Bacon. Ballroom B
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8:20

8:00

8:25

2aSA

2aSC

2aSP

Structural Acoustics and Vibration,
Physical Acoustics, Engineering Acoustics,
and Noise: Acoustic Metamaterials 1.

553 A/B

Speech Communication: Speech
Perception I (Poster Session). Ballroom A

Signal Processing in Acoustics: Session in
Honor of William M. Carey 1. 552 A/B

TUESDAY AFTERNOON

1:05

1:00

1:00

1:30

1:05

1:00

12:55

1:25

1:00

1:00

1:30

2pAAa

2pAAb

2pAB

2pEA

2pMU

2pNS

2pPA

2pPP

2pSA

2pSC

2pSP

Architectural Acoustics: Uncertainty in
Describing Room Acoustics Properties II.
555 A/B

Architectural Acoustics, Robert Bradford
Newman Student Award Fund and
National Council of Acoustical Consultants:
Student Design Competition. 556 A/B

Animal Bioacoustics: Acoustics as a Tool
for Population Structure I. 554 A/B

Engineering Acoustics: Transduction.
550 A/B

Musical Acoustics: Acoustics of the Organ.
Ballroom C

Noise and Architectural Acoustics:
Acoustics During Construction. 557

Physical Acoustics and Education in
Acoustics: Demonstrations in Acoustics.
551 A/B

Psychological and Physiological Acoustics:
Scientific Catalyst, Collaborator, and
Gadfly: Honoring the Contributions of Tino
(Constantine) Trahiotis to the Understanding
of Binaural Auditory Processing.

Ballroom B

Structural Acoustics and Vibration,
Physical Acoustics, Engineering A coustics,
and Noise: Acoustic Metamaterials II.

553 A/B

Speech Communication: Determinants
of Speech Perception: Session in Honor of
Joanne L. Miller. Omni Waterplace

Signal Processing in Acoustics: Session in
Honor of William M. Carey II. 552 A/B

WEDNESDAY MORNING

8:25

9:00

9:00

A15

3aAAa

3aAAb

3aAB

Architectural Acoustics: J. Christopher
Jaffe—His Life in Acoustics. 555 A/B

Architectural Acoustics: Listening to the
“Virtual Paul’s Cross” — Auralizing 17"
Century London 1. 550 A/B

Animal Bioacoustics: Sound Production
and Reception by Animals. 554 A/B

J. Acoust. Soc. Am., Vol. 135, No. 4, Pt. 2, April 2014

8:00

10:30

10:00

11:00
8:15

7:55

8:00

8:00

11:00

8:25

8:25

8:00

9:00

8:00

9:00

3aBAa

3aBAb

3aED

3alD
3aNS

3aPA

3aPPa

3aPPb

3aPPc

3aSAa

3aSAb

3aSC

3aSP

3aUWa

3aUWb

Biomedical Acoustics: Measurement and
Imaging. Ballroom E

Biomedical Acoustics: Best Paper Award
Poster Session. Ballroom C

Education in Acoustics: Hands-On
Acoustics Demonstrations for Middle- and
High-School Students. Omni Narragansett
A/B

Interdisciplinary: Future of Acoustics. 557

Noise, Structural Acoustics and
Vibration, and ASA Committee on
Standards: Wind Turbine Noise. 557

Physical Acoustics: Acoustical Methods
and Sensors for Challenging Environments.
551 A/B

Psychological and Physiological Acoustics:
Diagnostics of the Pathological Middle

Ear by Wideband Acoustic Impedance/
Reflectance Measures. Ballroom B

Psychological and Physiological
Acoustics: Binaural Processing and Spatial
Perception (Poster Session). Ballroom A

Psychological and Physiological
Acoustics: Auditory Neuroscience Prize
Lecture. Ballroom B

Structural Acoustics and Vibration,
Underwater Acoustics, and Physical
Acoustics: Session in Honor of Murray
Strasberg. 553 A/B

Structural Acoustics and Vibration and
Noise: Environmental Vibration. 552 A

Speech Communication: Topics in Speech
Production (Poster Session). Ballroom A

Signal Processing in Acoustics: Intelligent
Feature Selection Methods for Machine
Learning Problems in Acoustics. 552 B

Underwater Acoustics: Acoustic Signal
and Noise Propagation and Scattering.
Ballroom D

Underwater Acoustics and Acoustical
Oceanography: Underwater Acoustics and
Acoustical Oceanography Poster Session.
556 A/B

WEDNESDAY AFTERNOON
1:30 3pAAa Architectural Acoustics: The Technical

Committee on Architectural Acoustics
Vern O. Knudsen Distinguished Lecture.
555 A/B

1:30 3pAAb Architectural Acoustics: Listening to the

167th Meeting: Acoustical Society of America

“Virtual Paul’s Cross” — Auralizing 17"
Century London II. 550 A/B
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1:00 3pAO Acoustical Oceanography: Acoustical
Oceanography Prize Lecture. 554 A/B

1:00 3pBA  Biomedical Acoustics: Nonlinear Response
of Encapsulated Microbubbles. Ballroom E

1:30 3pID  Interdisciplinary: Hot Topics in Acoustics.
557

12:55 3pPA  Physical Acoustics: Topics in Nonlinear
Acoustics. 551 A/B

1:25 3pSA  Structural Acoustics and Vibration,
Noise, and Architectural Acoustics:
Acoustics of Sports. 553 A/B

1:00 3pSC  Speech Communication: Developmental
Topics in Speech Communication.
Ballroom D

WEDNESDAY EVENING

6:00 3eED Education in Acoustics and Women in

Acoustics: Listen Up and Get Involved.
Omni Narragansett A/B

THURSDAY MORNING

8:10

8:00

9:00

8:15

10:00

8:30

8:30

8:00

8:55

8:00

8:00

A16

4aAA

4aAB

4aBA

4aEA

4alD

4aNS

4aPA

4aPP

4aSA

4aSC

4aSP

Architectural Acoustics: Green Building
Acoustics Design and Challenges. 555 A/B

Animal Bioacoustics: Acoustics as a Tool
for Population Structure II. 554 A/B

Biomedical Acoustics: Biomedical
Applications of Low Intensity Ultrasound I.
Ballroom E

Engineering Acoustics: Session in Honor
of Stanley Ehrlich. 550 A/B

Interdisciplinary Public Relations
Committee and Education in Acoustics:
Effective Communication Between
Acoustics Professionals and the Media.
Ballroom C

Noise and ASA Committee on Standards:
Community Noise. 557

Physical Acoustics: Acoustic Radiation
Forces, Streaming and Applications. 551 A/B

Psychological and Physiological Acoustics
and Speech Communication: Cambridge
Contributions to Auditory Science: The
Moore-Patterson Legacy. Ballroom B

Structural Acoustics and Vibration
and Physical Acoustics: Acoustics of
Cylindrical Shells 1. 553 A/B

Speech Communication: Cross-Language
Topics in Speech Communication (Poster
Session). East Prefunction

Signal Processing in Acoustics and
Underwater Acoustics: Sensor Array
Signal Processing I. 552 A/B

J. Acoust. Soc. Am., Vol. 135, No. 4, Pt. 2, April 2014

8:20 4aUW Underwater Acoustics: Acoustic Vector

Sensor Measurements: Basic Properties of
the Intensity Vector Field and Applications
I. 556 A/B

THURSDAY AFTERNOON

1:00

1:15

1:00

3:00

1:30

2:00

4:45

1:30

1:00

1:30

1:30

1:30

1:30

1:30

4pAA

4pAB

4pBAa

4pBADb

4pEA

4pMUa

4pMUb

4pNS

4pPA

4pPP

4pSA

4pSC

4pSP

4pUW

Architectural Acoustics and Psychological
and Physiological Acoustics:
Psychoacoustics in Rooms I. Ballroom B

Animal Bioacoustics: Acoustics as a Tool
for Population Structure III. 554 A/B

Biomedical Acoustics: Biomedical
Applications of Low Intensity Ultrasound II.
Ballroom E

Biomedical Acoustics: Modeling and
Characterization of Biomedical Systems.
Ballroom E

Engineering Acoustics: Devices and Flow
Noise. 550 A/B

Musical Acoustics: Automatic Musical
Accompaniment Systems. Ballroom C

Musical Acoustics: Automatic
Accompaniment Demonstration Concert.
Ballroom C

Noise: Out on a Limb and Other Topics in
Noise. 557

Physical Acoustics: Topics in Wave
Propagation and Noise. 551 A/B

Psychological and Physiological
Acoustics: Role of Medial Olivicochlear
Efferents in Auditory Function. 555 A/B

Structural Acoustics and Vibration
and Physical Acoustics: Acoustics of
Cylindrical Shells II. 553 A/B

Speech Communication: Special
Populations and Clinical Considerations.
Ballroom D

Signal Processing in Acoustics and
Underwater Acoustics: Sensor Array
Signal Processing II. 552 A/B

Underwater Acoustics: Acoustic Vector
Sensor Measurements: Basic Properties of
the Intensity Vector Field and Applications
II. 556 A/B

FRIDAY MORNING

8:00

8:00

S5aAAa

5aAAb

167th Meeting: Acoustical Society of America

Architectural Acoustics and Psychological
and Physiological Acoustics:
Psychoacoustics in Rooms II. Ballroom B

Architectural Acoustics: Exploring the 2014
Sound and Vibration Guidelines and Case
Studies for Healthcare Facilities. 555 A/B
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8:55

8:45

9:00

8:00

9:00

A17

5aAB  Animal Bioacoustics and Education in
Acoustics: Communicating the Science of
Underwater Sound. 554 A/B

5aNS  Noise: Aircraft and Fan Noise and Analysis.
557

5aPA  Physical Acoustics: General Topics in
Physical Acoustics. 551 A/B

5aPP  Psychological and Physiological
Acoustics: Potpourri (Poster Session). East
Prefunction

5aSA  Structural Acoustics and Vibration:
Recent Advances in Structural Acoustics
and Vibrations. 553 A/B

J. Acoust. Soc. Am., Vol. 135, No. 4, Pt. 2, April 2014

8:00 5aSC
8:30 5aSP
8:00 5aUW

Speech Communication: Speech
Perception II (Poster Session). East
Prefunction

Signal Processing in Acoustics: Signal
Processing Models for Sound Production
and Perception. 552B

Underwater Acoustics: Underwater
Acoustic Propagation. 556 A/B
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SCHEDULE OF COMMITTEE MEETINGS AND OTHER EVENTS
Events in the Rhode Island Convention Center are noted with (RICC). All others will be held in the Omni.

ASA COUNCIL AND ADMINISTRATIVE COMMITTEES

Mon, 5 May, 7:30 a.m.
Mon, 5 May, 3:30 p.m.
Tue, 6 May, 7:00 a.m.

Tue, 6 May, 7:30 a.m.
Tue, 6 May, 11:45 a.m.
Tue, 6 May, 12:00 noon

Tue, 6 May, 12:00 noon
Tue, 6 May, 12:00 noon

Tue, 6 May, 12:00 noon
Tue, 6 May, 1:30 p.m.
Tue, 6 May, 4:00 p.m.

Tue, 6 May, 4:00 p.m.
Tue, 6 May, 4:30 p.m.
Tue, 6 May, 5:00 p.m.
Wed, 7 May, 6:45 a.m.

Wed, 7 May, 7:00 a.m.
Wed, 7 May, 7:00 a.m.
Wed, 7 May, 7:00 a.m.
Wed, 7 May, 11:00 a.m.
Wed, 7 May, 11:15 a.m.
Wed, 7 May, 12:00 noon
Wed, 7 May, 1:30 p.m.

Wed, 7 May, 1:30 p.m.

Thu, 8 May, 7:00 a.m.
Thu, 8 May, 7:00 a.m.
Thu, 8 May, 7:30 a.m.
Thu, 8 May, 7:30 a.m.
Thu, 8 May, 11:30 a.m.

Thu, 8 May, 2:00 p.m.
Thu, 8 May, 4:30 p.m.
Thu, 8 May, 4:30 p.m.
Fri, 9 May, 7:00 a.m.

Fri, 9 May, 11:00 a.m.

Executive Council
Technical Council

ASA Press Editorial
Board

Panel on Public Policy
Editorial Board
Activity Kit

Audit

Prizes & Special
Fellowships

Student Council
Meetings
Books+

Education in Acoustics
Newman Student Award
Women in Acoustics

International Research
& Education

College of Fellows
Publication Policy
Regional Chapters
Medals and Awards
Public Relations
Membership

AS Foundation Board

Wind Turbine
Subcommittee

Archives & History
POMA
Investments
Tutorials
Acoustics Today
Advisory

Editor Search
External Affairs
Internal Affairs
Technical Council
Executive Council

TECHNICAL COMMITTEEE OPEN MEETINGS

Tue, 6 May, 4:30 p.m.
Tue, 6 May, 7:30 p.m.

Tue, 6 May, 7:30 p.m.
Tue, 6 May, 7:30 p.m.
Tue, 6 May, 7:30 p.m.

Tue, 6 May, 8:00 p.m.
Wed, 7 May, 7:00 p.m.

Thu, 8 May, 7:30 p.m.
Thu, 8 May, 7:30 p.m.
Thu, 8 May, 7:30 p.m.
Thu, 7 May, 7:30 p.m.
Thu, 7 May, 7:30 p.m.
Thu, 7 May, 7:30 p.m.

Engineering Acoustics
Acoustical
Oceanography
Architectural Acoustics
Physical Acoustics
Psychological and
Physiological Acoustics

Structural Acoustics
and Vibration

Signal Processing in
Acoustics

Animal Bioacoustics
Biomedical Acoustics
Musical Acoustics
Noise

Speech Communication
Underwater Acoustics

South Country
South Country
Bristol

Newport
Rotunda (RICC)

Executive
Boardroom

Washington
Kent

Newport
Bristol

Executive
Boardroom

553 A/B (RICC)
Kent

Bristol
Washington

Newport
Kent
Bristol
Washington
Newport
Bristol

Executive
Boardroom

Kent

Bristol
Washington
Newport
Kent
Bristol

Bristol

Bristol

Kent

South Country
South Country

550AB (RICC)
552AB (RICC)

555AB (RICC)
551AB (RICC)
554AB (RICC)

553AB (RICC)
555AB (RICC)

554AB (RICC)
Ballroom E (RICC)
Ballroom C (RICC)
557 (RICC)
Ballroom D (RICC)
556AB (RICC)

STANDARDS COMMITTEES AND WORKING GROUPS

Mon, 5 May, 5:15 p.m.
Mon, 5 May, 7:00 p.m.
Tue, 6 May, 7:00 a.m.

A18

S1, Acoustics
ASACOS Steering
ASACOS

Kent
Bristol
Providence 1
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Tue, 6 May, 9:15 a.m.
Tue, 6 May, 11:00 a.m.
Tue, 6 May, 2:00 p.m.
Tue, 6 May 3:45 p.m.

Thu, 7 May, 1:00 p.m.

Thu, 7 May, 2:00 p.m.

Standards Plenary
S12, Noise
S3, Bioacoustics

S3/SC1, Animal
Bioacoustics
S12/WG15- Community
Noise

S12/WG56 - Sound-
scapes in Parks

Providence 1
Providence 1
Providence 1
Providence 1

Newport

Washington

MEEETING SERVICES, SPECIAL EVENTS, SOCIAL EVENTS

Mon-Thu, 5-8 May
7:30 a.m. - 5:00 p.m.

Fri, 9 May,

7:30 a.m. - 12:00 noon
Mon-Thu, 5-8 May,
7:00 a.m. - 5:00 p.m.
Fri, 9 May,

7:00 a.m. - 12:00 noon
Mon-Thu, 5-8 May
7:00 a.m. - 5:00 p.m.

Fri, 9 May

7:00 a.m. - 12:00 noon
Mon-Thu, 5-8 May
7:00 a.m.- 5:00 p.m.

Fri, 9 May

7:00 a.m. - 12:00 noon
Mon-Thu, 5-8 May
8:00 a.m. to 10:00 a.m.
Sun, 4 May

1:00 p.m. - 5:00 p.m.
Mon, 5 May

8:30 a.m. - 12:30 p.m.
Mon, 5 May

5:30 p.m. - 6:45 p.m.
Tue, 6 May,

9:00 a.m. - 5:00 p.m.

Wed, 7 May,

9:00 a.m. - 12:00 p.m.
Mon-Thu, 5-8 May
9:45 a.m. - 10:30 a.m.
Fri, 9 May,

9:45 am. - 10:30 a.m.
Tue, 6 May,

3:00 p.m. - 3:30 p.m.
Mon, 5 May

7:45 a.m.

Mon, 5 May

5:00 p.m. - 5:30 p.m.
Mon, 5 May

5:30 p.m. - 6:45 p.m.
Tue, 6 May,

6:00 p.m. - 7:30 p.m.
Wed, 7 May,

11:30 a.m. - 1:30 p.m.
Wed, 7 May,

3:30 p.m. - 5:00 p.m.
Wed, 7 May,

6:30 p.m. - 8:00 p.m.

Wed, 7 May, 7:00 p.m.

Wed, 7 May,

8:00 p.m. - 12:00 midnight
Thu, 7 May,

12:00 noon - 2:00 p.m.
Thu, 7 May,

6:00 p.m. - 7:30 p.m.
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Registration

E-mail Room

Internet Café

A/V Preview

Accompanying Persons

Short Course

Exhibit Reception

Exhibit

Coffee Break

Coffee Break

P.M. Exhibit Coffee
Break

NUWC Tour

New Student
Orientation

Student Meet and Greet
Social Hour

‘Womens Luncheon
Plenary Session/Awards

Ceremony
Student Reception

Organ Tour and Concert
ASA Jam
Society Luncheon and

Lecture
Social Hour

West Prefunction,
RICC

558B (RICC)

West Prefunction
(RICC)

558B (RICC)

Blackstone

Providence 1
(Omni)

East Prefunction
(RICC)
East Prefunction
(RICC)

East Prefunction
(RICC)

East Prefunction
(RICC)

Rotunda (RICC)

East Prefunction
(RICC)

Omni Lobby

550 A/B (RICC)
Routunda (RICC)
Ballroom A/D/E
(RICC)

Rotunda (RICC)
Ballroom B/C

(RICC)

Narragansett C
(Omni)

Cathedral of Saints
Peter and Paul
Rotunda (RICC)
Narragansett A/B

Ballroom A
(RICC)
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167th Meeting of the Acoustical Society of America

The 167th meeting of the Acoustical Society of America will
be held Monday through Friday, 5-9 May 2014 at the Rhode
Island Convention Center and the OMNI Providence Hotel,
Providence, Rhode Island, USA.

SECTION HEADINGS
1. HOTEL INFORMATION

TRANSPORTATION AND TRAVEL DIRECTIONS

STUDENT TRANSPORTATION SUBSIDIES

REGISTRATION

ASSISTIVE LISTENING DEVICES

TECHNICAL SESSIONS

TECHNICAL SESSION DESIGNATIONS

HOT TOPICS SESSION

AUDITORY NEUROSCIENCE PRIZE LECTURE AND

THE WILLIAM AND CHRISTINE HARTMANN PRIZE

IN AUDITORY NEUROSCIENCE

10. ACOUSTICAL OCEANOGRAPHY PRIZE LECTURE
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R IR Bl ol

1. HOTEL INFORMATION
The OMNI Providence Hotel is the headquarters hotel
where most meeting events will be held.
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The cut-off date for reserving rooms at special rates
has passed. Please contact the OMNI Providence Hotel
for reservation information: One West Exchange Street,
Providence, RI 02903; T: 401-598-8000; Fax: 401-598-8200.

2. TRANSPORTATION AND TRAVEL DIRECTIONS
Air Transportation

Located just 15 minutes from downtown Providence,
Warwick’s T.F. Green Airport (PVD) was recently named
one of the top five airports in the US by Travel + Leisure
magazine. Just off Exit 13 on Interstate Route 95, Green
Airport is accessible to Boston, Cape Cod and Southeastern
New England, and is fast-becoming a popular alternative to
Boston’s Logan Airport. For flight information visit, http:/
www.pvdairport.com/.

Ground Transportation

Transportation from the T. F. Green Airport to The Omni
Providence Hotel and downtown Providence area hotels:
INFORMATION. The Information Booth, located at the sailboat
in the airport main common area, serves many needs of the
traveler to T. F. Green Airport, including maps, brochures,
courtesy paging, parking and directions to locations in the
local area. The staff can also provide general information on
what is at T. F. Green. The information booth is staffed during
normal business hours by Johnson and Wales hospitality
students.
RAIL SERVICE. Providence is located on Amtrak’s Northeast
Corridor between Washington DC/New York City and Boston.
High speed Acela Express train service transports passengers
from New York City to Providence in about two and a half
hours. The Massachusetts Bay Transit Authority (MBTA) runs
low cost commuter trains to Providence from Boston and other
points in Massachusetts. Amtrak’s Providence railway station
is within walking distance of The Omni Providence Hotel
and The Rhode Island Convention Center. Amtrak’s contact
information; 1-800-USA-RAIL or visit, www.amtrak.com.
MAJOR CAR RENTAL COMPANIES. Nearly every major car rental
company is represented at T.F. Green. Rental car counters
are located in the Interlink building directly connected to the
airport via indoor skybridge.
AIRPORT SHUTTLE SHARED-RIDE SERVICE. The shuttle departs T.
F. Green Airport every hour on the hour from 5:00 a.m. to
7:00 p.m., seven days a week. It arrives and departs the Omni
Providence Hotel at 17 minutes past every hour. The fee for
this service is USD$11.77 per person one way or USD$23.54
round trip. Please Note: Roundtrip tickets are available for
purchase inside the airport only. These tickets will guarantee
a return seat. Drivers can only accept cash. At the counter,
inside the airport, near baggage claims, all major credit cards
are accepted. Phone 401-737-2868 or visit, www.airporttaxiri.
com for more information.
TAXICABS AND LIMOUSINES. Taxis are available outside the
terminal at T. F. Green Airport. Providence is approximately
10 minutes from the airport, with fares averaging USD$35.00
one way. All fares are metered. Please phone 401-737-2868
for more information.
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Driving/Parking Information

Rhode Island Convention Center, One Sabin Street,
Providence, RI 02903.
FROM THE NORTH. Take 95S to exit 22ABC. Merge onto 22A
(Memorial Blvd.) toward Downtown. At the second light turn
right onto Cookson Place. Take your next right onto West
Exchange Street. Stay straight and the RI Convention Center
will be directly in front of you. From the South. Take 95N
to exit 22ABC. Merge onto 22A (Memorial Blvd.) toward
Downtown. Turn right onto Francis Street. At the light take a
right onto West Exchange Street. The RI Convention Center
will be directly in front of you.
PARKING AT THE RHODE ISLAND CONVENTION CENTER. Self-
Parking is available at the Rhode Island Convention Center
Garage. The full day and overnight rate is USD$18.00. The RI
Convention Center garage and the Omni Providence Hotel are
connected via indoor walkway. http://www.riconvention.com/

Omni Providence Hotel, One West Exchange Street,
Providence, Rhode Island 02903.
FROM 95 NORTH. Take Exit 22A. At the first set of lights take a
right onto Francis Street, at the next set of lights make a right
turn onto West Exchange Street. The hotel will be located on
your right.
FROM 95 souTH. Take Exit 22A, at the top of the exit ramp stay
in your left lane towards Downtown Providence. At the first
set of lights go straight onto Memorial Boulevard. At the next
set of lights make a right turn onto Exchange Street. At the
stop sign make a right turn onto Exchange Terrace. At the next
set of lights go straight onto West Exchange Street. The hotel
will be located on your right.
FROM 295 NorTH & soutH. Take Exit 6 (Route 6), Follow
Route 6 East to Route 10 North. Follow Route 10 to the end
and bear right into Downtown Providence. At the first set of
lights go straight onto Memorial Boulevard. At the next set of
lights make a right turn onto Exchange Street. At the stop sign
make a right turn onto Exchange Terrace. At the next set of
lights go straight onto West Exchange Street. The hotel will
be located on your right.
PARKING AT THE OMNI PROVIDENCE HOTEL. The hotel valet
overnight and full day parking rate is USD$28.00. Self
parking is available at the Rhode Island Convention Center
Garage next to hotel. The self-parking rate is USD$18.00 for
overnight or full day. The Rhode Island Convention Center
garage and the Omni Providence Hotel are connected via
indoor walkway.

3. STUDENT TRANSPORTATION SUBSIDIES

To encourage student participation, limited funds are
available to defray partially the cost of travel expenses of
students to attend Acoustical Society meetings. Instructions
for applying for travel subsidies are given in the Call for Papers
which is mailed to ASA members for each meeting and can be
found online at http://acousticalsociety.org. The deadline for
the present meeting has passed but this information may be
useful in the future.

4. REGISTRATION

Registration is required for all attendees and accompanying
persons. Registration badges must be worn in order to
participate in technical sessions and other meeting activities.
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Registration will open on Monday, 5 May, at 7:30 a.m.
in the West Prefunction area, 5" floor at the Rhode Island
Convention Center (see floor plan on page All1).

Checks or travelers checks in U.S. funds drawn on U.S.
banks and Visa, MasterCard and American Express credit
cards will be accepted for payment of registration. Meeting
attendees who have pre-registered may pick up their badges
and registration materials at the pre-registration desk.

The registration fees (in USD) are $545 for members of
the Acoustical Society of America; $645 for non-members,
$150 for Emeritus members (Emeritus status pre-approved
by ASA), $350 for ASA Early Career Associates (for ASA
members who transferred from Student member status in
2014,2013, or 2012), $90 for ASA Student members, $130 for
students who are not members of ASA, $115 for nonmember
undergraduate students, and $150 for accompanying persons.

One-day registration is available at $310 for members and
$360 for nonmembers (one-day means attending the meeting
on only one day either to present a paper and/or to attend
sessions). A nonmember who pays the $645 nonmember
registration fee and simultaneously applies for Associate
Membership in the Acoustical Society of America will be
given a $50 discount off their dues payment for 2014 dues.

Invited speakers who are members of the Acoustical
Society of America are expected to pay the registration fee, but
nonmember invited speakers who participate in the meeting
only on the day of their presentation may register without
charge. The registration fee for nonmember invited speakers
who wish to participate for more than one day is $110 and
includes a one-year Associate Membership in the ASA upon
completion of an application form.

Special note to students who pre-registered online: You
will also be required to show your student id card when
picking-up your registration materials at the meeting to
provide verification of your status as a student and/or as
an undergraduate Student.

5. ASSISTIVE LISTENING DEVICES

The ASA has purchased assistive listening devices (ALDs)
for the benefit of meeting attendees who need them at technical
sessions. Any attendee who will require an assistive listening
device should advise the Society in advance of the meeting
by writing to: Acoustical Society of America, Suite 1NOI,
2 Huntington Quadrangle, Melville, NY 11747-4502; Email:
asa@aip.org

6. TECHNICAL SESSIONS

The technical program includes 105 sessions with 1145 papers
scheduled for presentation during the meeting. All technical
sessions will be held at the Rhode Island Convention Center.

A floor plan of the Rhode Island Convention Center
appears on page All. Session Chairs have been instructed
to adhere strictly to the printed time schedule, both to be
fair to all speakers and to permit attendees to schedule
moving from one session to another to hear specific papers.
If an author is not present to deliver a lecture-style paper,
the Session Chairs have been instructed either to call for
additional discussion of papers already given or to declare a
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short recess so that subsequent papers are not given ahead of
the designated times.

Several sessions are scheduled in poster format, with the
display times indicated in the program schedule.

7. TECHNICAL SESSION DESIGNATIONS
The first character is a number indicating the day the session
will be held, as follows:
1-Monday, 5 May
2-Tuesday, 6 May
3-Wednesday, 7 May
4-Thursday, 8 May
5-Friday, 9 May
The second character is a lower case “a” for a.m., “p” for
p-m., or “¢” for evening corresponding to the time of day the
session will take place. The third and fourth characters are
capital letters indicating the primary Technical Committee
that organized the session using the following abbreviations
or codes:
AA  Architectural Acoustics
AB  Animal Bioacoustics
AO  Acoustical Oceanography
BA Biomedical Acoustics
EA Engineering Acoustics
ED Education in Acoustics
ID Interdisciplinary
MU Musical Acoustics
NS Noise
PA  Physical Acoustics
PP  Psychological and Physiological Acoustics
SA  Structural Acoustics and Vibration
SC  Speech Communication
SP  Signal Processing in Acoustics
UW  Underwater Acoustics
In sessions where the same group is the primary organizer
of more than one session scheduled in the same morning or
afternoon, a fifth character, either lower-case “a,” “b”, or “c” is
used to distinguish the sessions. Each paper within a session is
identified by a paper number following the session-designating
characters, in conventional manner. As hypothetical examples:
paper 2pEA3 would be the third paper in a session on Tuesday
afternoon organized by the Engineering Acoustics Technical
Committee; 3pSAb5 would be the fifth paper in the second
of two sessions on Wednesday afternoon sponsored by the
Structural Acoustics and Vibration Technical Committee.
Note that technical sessions are listed both in the calendar
and the body of the program in the numerical and alphabetical
order of the session designations rather than the order of their
starting times. For example, session 3aAA would be listed
ahead of session 3aAO even if the latter session began earlier
in the same morning.

8. HOT TOPICS SESSION

The Hot Topics session 3pID will be held on Wednesday, 7
May, at 1:30 p.m. in room 557 at the Rhode Island Convention
Center. Papers will be presented on current topics in the fields
of Engineering Acoustics, Psychological and Physiological
Acoustics, and Underwater Acoustics.
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9. AUDITORY NEUROSCIENCE PRIZE LECTURE
AND THE WILLIAM AND CHRISTINE HARTMANN
PRIZE IN AUDITORY NEUROSCIENCE

The 2014 William and Christine Hartmann Prize in
Auditory Neuroscience will be awarded to Egbert de Boer,
Academic Medical Centre, Amsterdam, the Netherlands, at
the Plenary Session on Wednesday, 7 May. Egbert de Boer
will present the Auditory Neuroscience Prize Lecture titled
“The role of physics in inner-ear physiology and auditory
perception” on Wednesday, 7 May at 11:00 a.m. in Session
3aPPc in Ballroom B at the Rhode Island Convention Center.

10. ACOUSTICAL OCEANOGRAPHY PRIZE
LECTURE AND MEDWIN PRIZE IN ACOUSTICAL
OCEANOGRAPHY

The 2014 Medwin Prize in Acoustical Oceanography will
be awarded to Andone Lavery, Woods Hole Oceanographic
Institution, at the Plenary Session on Wednesday, 7 May.
Andone C. Lavery will present the Acoustical Oceanography
Prize Lecture titled “Advances in remote inference of
physical and biological parameters using acoustic scattering
techniques: Mapping the ocean in broadband ‘color.’” on
Wednesday, 7 May, at 1:00 p.m. in Session 3pAO in 554A/B
at the Rhode Island Convention Center.

11. TUTORIAL LECTURE

A tutorial lecture on “Sound Reproduction: Science in
the Service of Art” will be given by Floyd Toole, formerly
of the National Research Council of Canada and Harman
International, on Monday, 5 May, at 7:00 p.m. in Ballroom D
at the Rhode Island Convention Center.

Lecture notes will be available at the meeting in limited
supply; only preregistrants will be guaranteed receipt of a set
of notes.

To defray partially the cost of the lecture a registration fee
is charged. The fee is USD$25.00 and USD$7.00 for students
with current ID cards.

12. SHORT COURSE

A short course on Recent Technologies for Hearing Assistance
will be given on Sunday, 4 May from 1:00 p.m. to 5:00 p.m. and
Monday, 5 May, from 8:30 a.m. to 12:30 p.m. in Providence I at
the Omni Providence Hotel.

The objective of this short course is to provide a comprehen-
sive overview of the current state and the perspectives of digital
signal processing in hearing devices.

The short course instructors are Birger Kollmeier, PhD,
MD, professor of Medical Physics at Oldenburg University in
Germany and chairman of the German Cluster of Excellence
“Hearing4all” and Volker Hohmann, PhD, is a professor of
Applied Physics at Oldenburg University in Germany.

The registration fee is USD$300.00 (USD$125 for students)
and covers attendance, instructional materials and coffee
breaks. Onsite registration at the meeting will be on a space-
available basis.
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13. STUDENT DESIGN COMPETITION

The 2014 Student Design Competition will be displayed and
judged at the Providence meeting. This competition is intended
to encourage students in the disciplines of architecture,
engineering, physics, and other curriculums that involve
building design and/or acoustics to express their knowledge
of architectural acoustics and noise control in the design of a
facility in which acoustical considerations are of significant
importance. The competition will be a poster session.

The Student Design Competition is sponsored by the
Technical Committee on Architectural Acoustics, with
support from the Wenger Foundation, the Robert Bradford
Newman Student Award Fund, and the National Council of
Acoustical Consultants.

The submitted designs will be judged by a panel of
professional architects and acoustical consultants. An award
of USD$1,250 will be made to the submitter(s) of the design
judged “first honors.” Four awards of USD$700 each will be
made to the submitters of four entries judged “commendation.”
Entries will be on display in Session 2pAAb on Tuesday,
6 May, from 1:00 p.m. to 5:00 p.m. in 556A/B at the Rhode
Island Convention Center.

14. EXHIBIT AND EXHIBIT OPENING RECEPTION

The meeting will be highlighted by an exhibit which will
feature displays including computer-based instrumentation,
scientific books, sound level meters, sound intensity systems,
signal processing systems, devices for noise control and
acoustical materials, active noise control systems and other
exhibits on acoustics.

The exhibit will be held in the East Prefunction Area at the
Rhode Island Convention Center adjacent to the registration
area and conveniently located near the meeting rooms. It
will open on Monday, 5 May, and will close on Wednesday
afternoon, 7 May.

The opening reception will be held Monday, 5 May, starting
at 5:30 p.m. One free drink will be provided to each registrant
who attends the reception. On Tuesday exhibit hours are 9:00
a.m. to 5:00 p.m. and on Wednesday, 9:00 a.m. to 12:00 noon.

Morning and afternoon refreshments will be available in
the exhibit area. Contact the Exhibit Manager for information
about participating in the exhibit: Robert Finnegan, Advertising
and Exhibits Division, AIP Publishing LLC, Suite 1NOI, 2
Huntington Quadrangle, Melville, NY 11747-4502, Tel: 516-
576-2433; Fax: 516-576-2481; E-mail: rfinnegan @aip.org.

15. TECHNICAL COMMITTEE OPEN MEETINGS

Technical Committees will hold open meetings on
Tuesday, Wednesday, and Thursday evenings at the Rhode
Island Convention Center. The schedule and rooms for each
Committee meeting are given on page Al8.

These are working, collegial meetings. Much of the work
of the Society is accomplished by actions that originate and
are taken in these meetings including proposals for special
sessions, workshops and technical initiatives. All meeting
participants are cordially invited to attend these meetings and
to participate actively in the discussions.
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16. TECHNICAL TOUR TO NUWC

A tour of the acoustic test facilities at the Naval Undersea
Warfare Center (NUWC) in Newport, Rhode Island will be
conducted, Monday, 5 May.

A bus will leave from the main lobby near the registration
desk of the Omni Providence Hotel at 1:00 p.m. Expected
return time is 4:00 p.m. A fee of USD$35 will be charged to
cover transportation.

A NUWTC visitor request form will be forwarded to you
and MUST be on file prior to the tour. Non-US citizens
should register for the tour early to allow additional time for
processing their visit request.

17. ORGAN TOUR AND CONCERT

A Performance and Presentation on The Organ at The
Cathedral of Saints Peter and Paul, Providence, Rhode Island
has been scheduled for Wednesday, 7 May 2014 at 7:00 p.m.
A delightful performance and history presentation on the
magnificent church organ will be provided by resident organist
Phillip Faraone. The cathedral organ is a four chamber manual
mechanical action Casavant, Opus 3145 designed by Larry
Phelps. It is the largest mechanical action organ in North
America complete with 6,616 pipes, 126 ranks and 73 stops.
Many prominent organists have performed on the instrument
including Dame Gillian Weir and Stephen Hamilton.

The Cathedral is a leisurely 10-minute walk from the Omni
Providence Hotel and Rhode Island Convention Center http://
www.cathedralprovidence.org/organ.html Cost is a USD $10
donation.

18. PLENARY SESSION AND AWARDS CEREMONY

A plenary session will be held Wednesday, 7 May, at 3:30
p-m. in Ballroom B/C.

The award ceremony will include presentations of the 2014
William and Christine Hartmann Prize in Auditory Neuroscience,
the 2014 Medwin Prize in Acoustical Oceanography, the R.
Bruce Lindsay Award, the Helmholtz-Rayleigh Interdisciplinary
Silver Medal, and the Gold Medal. Certificates will also be
presented to Fellows elected at the San Francisco meeting of the
Society. See page 2317 for a list of award recipients and new
fellows.

19. ANSI STANDARDS COMMITTEES

Meetings of ANSI Accredited Standards Committees and
their advisory working groups will be held at the dates on
times listed in the Schedule of Committee Meetings and Other
Events on page A18.

Meetings of Accredited Standards Committees S1,
Acoustics; S3, Bioacoustics; S3/SC1, Animal Bioacoustics,
and S12, Noise, as well as the Standards Plenary meeting,
are open meetings and all attendees are invited to attend and
participate in the acoustical standards development process.
Note that Standards Committee S2, Mechanical Vibration and
Shock, will not be meeting in Providence.

Meetings of selected advisory working groups are often
held in conjunction with Society meetings and are listed in the
calendar or on the standards bulletin board in the registration
area, e.g., S12/WGI8-Room Criteria.
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People interested in attending and in becoming involved in
working group activities should contact the ASA Standards
Manager for further information about these groups, or about
the ASA Standards Program in general, at the following
address: Susan Blaeser, ASA Standards Manager, Standards
Secretariat, Acoustical Society of America, Suite 114E, 35
Pinelawn Road, Melville, NY 11747; T.: 631-390-0215; F:
631-390-0217; E: asastds @aip.org

20. COFFEE BREAKS

Morning coffee breaks will be held each day from 9:45 a.m.
to 10:30 a.m. in the East Pre-function area from Monday
through Thursday and in the Rotunda room on Friday. An
afternoon break will be held on Wednesday, 3:00 p.m. to
3:30 p.m. in East Prefunction.

21. A/V PREVIEW ROOM

558B at the Rhode Island Convention Center will be set up
as an A/V preview room for authors’ convenience, and will be
available on Monday through Thursday from 7:00 a.m. to 5:00
p-m. and Friday from 7:00 a.m. to 12:00 noon.

22. PROCEEDINGS OF MEETINGS ON ACOUSTICS
(POMA)

The upcoming meeting of the Acoustical Society of
America will have a published proceedings, and submission
is optional. The proceedings will be a separate volume of
the online journal, “Proceedings of Meetings on Acoustics”
(POMA). This is an open access journal, so that its articles
are available in pdf format without charge to anyone in the
world for downloading. Authors who are scheduled to present
papers at the meeting are encouraged to prepare a suitable
version in pdf format that will appear in POMA. The format
requirements for POMA are somewhat more stringent than for
posting on the ASA Online Meetings Papers Site, but the two
versions could be the same. The posting at the Online Meetings
Papers site, however, is not archival, and posted papers will be
taken down six months after the meeting. The POMA online
site for submission of papers from the meeting will be opened
about one-month after authors are notified that their papers
have been accepted for presentation. It is not necessary to
wait until after the meeting to submit one’s paper to POMA.
Further information regarding POMA can be found at the site
http://asadl/poma/for_authors_poma. Published papers from
previous meeting can be seen at the site http://asadl/poma.

23. E-MAIL ACCESS AND INTERNET CAFE
Computers providing e-mail access will be available 7:00
a.m. to 5:00 p.m., Monday to Thursday and 7:00 a.m. to 12:00
noon on Friday in 558B at the Rhode Island Convention
Center. Wireless access will be available in the Rhode Island
Convention Center and Omni Providence Hotel public areas.

24. BUFFET SOCIALS
Complimentary buffet socials with cash bar will be held on
Tuesday, 6 May, and Thursday, 8 May, from 6:00 p.m. to 7:30
p.m. in Ballroom A at the Rhode Island Convention Center.
All meeting attendees are invited to attend the social hours.
The ASA hosts these social hours to provide a relaxing setting
for meeting attendees to meet and mingle with their friends
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and colleagues as well as an opportunity for new members
and first-time attendees to meet and introduce themselves to
others in the field. A second goal of the socials is to provide
a sufficient meal so that meeting attendees can attend the
Technical Committees meetings that begin immediately after
the socials at 7:30 p.m. Please see page A18 for the schedule
of Technical Committee meetings.

25. SOCIETY LUNCHEON AND LECTURE

The Society Luncheon and Lecture will be held on Thursday,
8 May, at 12:00 noon in Narragansett A/B at the Omni
Providence Hotel. The luncheon is open to all attendees and
their guests.

Tom Austin, Principal Engineer, Ocean Systems Laboratory,
WHOI, will be our Society Luncheon Speaker. He will present
results from field experiments in which a REMUS-100
autonomous underwater vehicle (AUV) tracked multiple
tagged sharks in the open ocean over periods of several hours.
The Oceanographic Systems Laboratory (OSL) developed an
algorithm that allows the vehicle to use information from an
active transponder to provide a three dimensional track of the
animal with high spatial and high temporal resolution. Field
studies were conducted in the spring and summer of 2012. Two
basking sharks and four white sharks were tagged and tracked
for 1-3 hours. We present the engineering developments required
to create the system as well as some very exciting video footage
that was featured on the Discovery Channel’s “Shark Week.”

Purchase your tickets at the Registration Desk before 10:00
a.m. on Wednesday, 7 May. The cost is USD$30.00 per ticket.

26. STUDENTS MEET MEMBERS FOR LUNCH

The ASA Education Committee arranges for a student to
meet one-on-one with a member of the Acoustical Society over
lunch. The purpose is to make it easier for students to meet and
interact with members at ASA Meetings. Each lunch pairing
is arranged separately. Students who are interested should
contact Dr. David Blackstock, University of Texas at Austin,
by email. Please provide your name, university, department,
degree you are seeking (BS, MS, or PhD), research field,
acoustical interests, your supervisor’s name, days you are free
for lunch, and abstract number (or title) of any paper(s) you
are presenting. The sign-up deadline is 12 days before the start
of the Meeting, but an earlier sign-up is strongly encouraged.
Each participant pays for his/her own meal.

27. STUDENT EVENTS: NEW STUDENT
ORIENTATION, MEET AND GREET,
AND STUDENT RECEPTION

A New Students Orientation will be held from 5:00 p.m.
to 5:30 p.m. on Monday, 5 May, 550A/B at the Rhode Island
Convention Center. This will be followed by the Student
Meet and Greet from 5:30 p.m. to 6:45 p.m. in the Rotunda
at the Rhode Island Convention Center which will provide
an opportunity for students to meet informally with fellow
students and invited members of the Acoustical Society.
Students are encouraged to attend the tutorial lecture on
Sound Reproduction which begins at 7:00 p.m. in Ballroom D
at the Rhode Island Convention Center.
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The Students’ Reception will be held on Wednesday, 7 May,
from 6:30 p.m. to 8:00 p.m. in Narragansett C in the Omni
Providence Hotel.

This reception, sponsored by the Acoustical Society of
America and supported by the National Council of Acoustical
Consultants, will provide an opportunity for students to meet
informally with fellow students and other members of the
Acoustical Society. All students are encouraged to attend,
especially students who are first time attendees or those from
smaller universities.

Students will find a sticker to place on their name tags
identifying them as students in their registration envelopes.
Although wearing the sticker is not mandatory, it will allow
for easier networking between students and other meeting
attendees.

Students are encouraged to refer to the student guide, also
found in their envelopes, for important program and meeting
information pertaining only to students attending the ASA
meeting. They are also encouraged to visit the official ASA
Student Home Page at www.acosoc.org/student/ to learn more
about student involvement in ASA.

28. WOMEN IN ACOUSTICS LUNCHEON

The Women in Acoustics luncheon will be held at 11:30
a.m. on Wednesday, 7 May, in the Rotunda in the Rhode Island
Convention Center. Those who wish to attend must purchase
their tickets in advance by 10:00 a.m. on Tuesday, 6 May. The
fee is USD$30 for non-students and USD$15 for students.

29. JAM SESSION

The tradition continues! You are invited to the Rotunda in
the Providence Convention Center on Wednesday night, 7
May from 8:00 p.m. to midnight for an epic JAM SESSION.
Bring your axe, horn, sticks, voice, or anything else that
makes music. Musicians and non-musicians are all welcome
to attend. A full PA system, backline equipment, guitars, bass,
keyboard, and drum set will be provided. All attendees will
enjoy live music, a cash bar with snacks, and all-around good
times. Don’t miss out.

30. ACCOMPANYING PERSONS PROGRAM

Spouses and other visitors are welcome at the Providence
meeting. The on-site registration fee for accompanying persons
is USD$150. A hospitality room for accompanying persons
will be open in the Blackstone Room at the Omni Providence
Hotel from 8:00 a.m. to 10:00 a.m. Monday through Thursday
where information about activities in and around Providence
will be provided. A representative from the Providence and
Warwick Convention and Visitors Bureau will be present on
Monday and Tuesday mornings from 9:00 a.m. to 10:00 a.m.
to talk about Providence and the many things to do and places
to see.

31. WEATHER

April showers will have brought a bloom to May flowers
and a definite Spring feel in the air. Temperatures are typically
in the mid 60s during the day. Dropping to the cool low 50s
at night.
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32. TECHNICAL PROGRAM ORGANIZING
COMMITTEE

James F. Lynch, Chair; Timothy K. Stanton, Acoustical
Oceanography; James A. Simmons, Animal Bioacoustics;
William Cavanaugh, Timothy J. Foulkes, Architectural
Acoustics; Tyrone Porter, E. Carr Everbach, Biomedical
Acoustics; David T. Bradley, Education in Acoustics; Roger
Richards, Engineering Acoustics; Eric Dieckman, Musical
Acoustics; Nancy Timmerman, Noise; David A. Brown,
Physical Acoustics; Patrick Zurek, Richard Freyman,
Jayaganesh Swaminathan, Psychological and Physiological
Acoustics; John R. Buck, Signal Processing in Acoustics;
Rachel M. Theodore, Mark Tiede, Robert Port, Speech
Communication; Robert M. Koch, Structural Acoustics and
Vibration; Cathy Ann Clark, Gopu R. Potty Underwater
Acoustics.

33. MEETING ORGANIZING COMMITTEE

James H. Miller, General Chair; Gopu R. Potty, Cochair;
James F. Lynch, Technical Program Chair: Andrea M.
Simmons and James A. Simmons, Audio Visual; John R.
Buck, Signs; Cathy Ann Clark and David A. Brown, Technical
Tours; Gail Paolino, Meeting Coordinator.

34. PHOTOGRAPHING AND RECORDING

Photographing and recording during regular sessions are
not permitted without prior permission from the Acoustical
Society.

35. ABSTRACT ERRATA

This meeting program is Part 2 of the April 2014 issue of
The Journal of the Acoustical Society of America. Corrections,
for printer’s errors only, may be submitted for publication in
the Errata section of the Journal.

36. GUIDELINES FOR ORAL PRESENTATIONS

Preparation of Visual Aids

* See the enclosed guidelines for computer projection.

¢ Allow at least one minute of your talk for each slide (e.g.,
Powerpoint, Keynote, or transparencies). No more than
12 slides for a 15-minute talk (with 3 minutes for questions
and answers).

* Minimize the number of lines of text on one visual aid.
12 lines of text should be a maximum. Include no more
than 2 graphs/plots/figures on a single slide. Generally, too
little information is better than too much.

¢ Presentations should contain simple, legible text that is
readable from the back of the room.

¢ Characters should be at least 0.25 inches (6.5 mm) in
height to be legible when projected. A good rule of thumb
is that text should be 20 point or larger (including labels
in inserted graphics). Anything smaller is difficult to read.

* Make symbols at least 1/3 the height of a capital letter.

¢ If you are using transparencies, all material should be with-
in an 8x9-inch (20x23 cm) frame to ensure projection of
the entire page.

* For computer presentations, use all of the available screen
area using landscape orientation with very thin margins.
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If your institutions logo must be included, place it at the
bottom of the slide.

e Sans serif fonts (e.g., Arial, Calibri, and Helvetica) are
much easier to read than serif fonts (e.g., Times New
Roman) especially from afar. Avoid thin fonts (e.g., the
horizontal bar of an e may be lost at low resolution thereby
registering as a c.)

* Do not use underlining to emphasize text. It makes the text
harder to read.

* All axes on figures should be labeled.

* No more than 3-5 major points per slide.

* Consistency across slides is desirable. Use the same back-
ground, font, font size, etc. across all slides.

» Use appropriate colors. Avoid complicated backgrounds
and do not exceed four colors per slide. Backgrounds that
change from dark to light and back again are difficult to
read. Keep it simple.

» Ifusing a dark background (dark blue works best), use white
or yellow lettering. If you are preparing slides that may be
printed to paper, a dark background is not appropriate.

e If using light backgrounds (white, off-white), use dark
blue, dark brown or black lettering.

e DVDs should be in standard format.

Presentation

e Organize your talk with introduction, body, and summary
or conclusion. Include only ideas, results, and concepts
that can be explained adequately in the allotted time. Four
elements to include are:

o Statement of research problem
o Research methodology

o Review of results

o Conclusions

¢ Generally, no more than 3-5 key points can be covered
adequately in a 15-minute talk so keep it concise.

* Rehearse your talk so you can confidently deliver it in the
allotted time. Session Chairs have been instructed to adhere
to the time schedule and to stop your presentation if you
run over.

* An A/V preview room will be available for viewing com-
puter presentations before your session starts. It is advis-
able to preview your presentation because in most cases
you will be asked to load your presentation onto a com-
puter which may have different software or a different
configuration from your own computer.

* Arrive early enough so that you can meet the session chair,
load your presentation on the computer provided, and fa-
miliarize yourself with the microphone, computer slide
controls, laser pointer, and other equipment that you will
use during your presentation. There will be many present-
ers loading their materials just prior to the session so it is
very important that you check that all multi-media ele-
ments (e.g., sounds or videos) play accurately prior to the
day of your session.

e Each time you display a visual aid the audience needs
time to interpret it. Describe the abscissa, ordinate, units,
and the legend for each figure. If the shape of a curve or
some other feature is important, tell the audience what they
should observe to grasp the point. They won’t have time
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to figure it out for themselves. A popular myth is that a
technical audience requires a lot of technical details. Less
can be more.

* Turn off your cell phone prior to your talk and put it away
from your body. Cell phones can interfere with the speak-
ers and the wireless microphone.

37. SUGGESTIONS FOR EFFECTIVE POSTER

PRESENTATIONS

Content
The poster should be centered around two or three key points

supported by the title, figures, and text. The poster should be
able to “stand alone.” That is, it should be understandable
even when you are not present to explain, discuss, and answer
questions. This quality is highly desirable since you may not
be present the entire time posters are on display, and when you
are engaged in discussion with one person, others may want
to study the poster without interrupting an ongoing dialogue.

* To meet the “stand alone” criteria, it is suggested that the
poster include the following elements, as appropriate:

o Background

o Objective, purpose, or goal

o Hypotheses

o Methodology

o Results (including data, figures, or tables)
o Discussion

o Implications and future research

o References and Acknowledgment

Design and layout

* A board approximately 8 ft. wide x 4 ft. high will be pro-
vided for the display of each poster. Supplies will be avail-
able for attaching the poster to the display board. Each
board will be marked with an abstract number.

e Typically posters are arranged from left to right and top
to bottom. Numbering sections or placing arrows between
sections can help guide the viewer through the poster.

* Centered at the top of the poster, include a section with
the abstract number, paper title, and author names and af-
filiations. An institutional logo may be added. Keep the de-
sign relatively simple and uncluttered. Avoid glossy paper.

Lettering and text

» Font size for the title should be large (e.g., 70-point font)

* Font size for the main elements should be large enough
to facilitate readability from 2 yards away (e.g., 32 point
font). The font size for other elements, such as references,
may be smaller (e.g., 20-24 point font).

» Sans serif fonts (e.g., Arial, Calibri, Helvetica) are much
easier to read than serif fonts (e.g., Times New Roman).

* Text should be brief and presented in a bullet-point list as
much as possible. Long paragraphs are difficult to read in a
poster presentation setting.

Visuals

* Graphs, photographs, and schematics should be large enough
to see from 2 yards (e.g., 8 x 10 inches).

* Figure captions or bulleted annotation of major findings
next to figures are essential. To ensure that all visual
elements are “stand alone,” axes should be labeled and all
symbols should be explained.
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* Tables should be used sparingly and presented in a simpli-
fied format.

Presentation

e Prepare a brief oral summary of your poster and short
answers to likely questions in advance.

* The presentation should cover the key points of the poster
so that the audience can understand the main findings.
Further details of the work should be left for discussion
after the initial poster presentation.

 Itis recommended that authors practice their poster presen-
tation in front of colleagues before the meeting. Authors
should request feedback about the oral presentation as well
as poster content and layout.

Other suggestions

* You may wish to prepare reduced-size copies of the poster
(e.g., 8 1/2 x 11 sheets) to distribute to interested audience
members.

38. GUIDELINES FOR USE OF COMPUTER
PROJECTION

A PC computer with audio playback capability and
projector will be provided in each meeting room on which all
authors who plan to use computer projection should load their
presentations. Authors should bring computer presentations
on a CD or USB drive to load onto the provided computer and
should arrive at the meeting rooms at least 30 minutes before
the start of their sessions. Assistance in loading presentations
onto the computers will be provided.

Note that only PC format will be supported so authors
using Macs must save their presentations for projection in
PC format. Also, authors who plan to play audio during their
presentations should insure that their sound fi les are also
saved on the CD or USB drive.

Introduction

It is essential that each speaker connect his/her own laptop
to the computer projection system in the A/V preview room
prior to session start time to verify that the presentation will
work properly. Technical assistance is available in the A/V
preview room at the meeting, but not in session rooms.
Presenters whose computers fail to project for any reason will
not be granted extra time.
Guidelines

Set your computer’s screen resolution to 1024 x 768pixels
or to the resolution indicated by the AV technical support. If
it looks OK, it will probably look OK to your audience during
your presentation. Remember that graphics can be animated
or quickly toggled among several options: Comparisons
between figures may be made temporally rather than spatially.
Animations often run more slowly on laptops connected to
computer video projectors than when not so connected.
Test the effectiveness of your animations before your as-
signed presentation time on a similar projection system (e.g.,
in the A/V preview room). Avoid real-time calculations in
favor of pre-calculation and saving of images. If you will
use your own laptop instead of the computer provided, a
video switcher will be available. During the question and
answer period of the previous speaker, connect your laptop
to the video switcher. It is good protocol to initiate your slide
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show (e.g., run PowerPoint) immediately once connected,
so the audience doesn’t have to wait. When it is your turn to
present, the session chair will press the button on the switcher
corresponding to the appropriate number of the input to which
you connected (indicated on the cord you plugged into your
computer). If there are any problems, the session chair will
endeavor to assist you, but it is your responsibility to ensure
that the technical details have been worked out ahead of time.

During the presentation have your laptop running with main

power instead of using battery power to insure that the laptop

is running at full CPU speed. This will also guarantee that your
laptop does not run out of power during your presentation.

Macintosh
Older Macs require a special adapter to connect the video

output port to the standard 15-pin male DIN connector. Make

sure you have one with you.

* Hook everything up before powering anything on. (Con-
nect the computer to the RGB input on the projector).

e Turn the projector on and boot up the Macintosh. If this
doesn’t work immediately, you should make sure that your
monitor resolution is set to 1024 x 768 for an XGA pro-
jector or at least 640 x 480 for an older VGA projector.
(1024 x 768 will most always work.). You should also
make sure that your monitor controls are set to mirroring.
If it’s an older powerbook, it may not have video mirror-
ing, but something called simulscan, which is essentially
the same.

* Depending upon the vintage of your Mac, you may have
to reboot once it is connected to the computer projector
or switcher. Hint: you can reboot while connected to the
computer projector in the A/V preview room in advance of
your presentation, then put your computer to sleep. Macs
thus booted will retain the memory of this connection when
awakened from sleep. Alternatively, you can reboot while
connected to the video switcher during the previous speak-
er’s presentation, but it is safer to queue this up in advance
of the session.

* Depending upon the vintage of your system software, you
may find that the default video mode is a side-by-side con-
figuration of monitor windows (the test for this will be that
you see no menus or cursor on your desktop; the cursor will
slide from the projected image onto your laptop’s screen as
it is moved). Go to Control Panels, Monitors, configura-
tion, and drag the larger window onto the smaller one. This
produces a mirror-image of the projected image on your
laptop’s screen.

* Also depending upon your system software, either the Con-
trol Panels will automatically detect the video projector’s
resolution and frame rate, or you will have to set it manu-
ally. If it is not set at a commensurable resolution, the pro-
jector may not show an image. Experiment ahead of time
with resolution and color depth settings in the A/V preview
room (please don’t waste valuable time fiddling with your
Control Panel settings during your allotted session time).

PC

* Make sure your computer has the standard female 15-pin
DE-15 video output connector. Some computers require an
adaptor.
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* Once your computer is physically connected, you will need
to toggle the video display on. Most PCS use either ALT-
F5 or F6, as indicated by a little video monitor icon on
the appropriate key. Some systems require more elaborate
keystroke combinations to activate this feature. Verify your
laptop’s compatibility with the projector in the computer/
video prep room. Likewise, you may have to set your lap-
top’s resolution and color depth via the monitor’s Control
Panel to match that of the projector, which settings you
should verify prior to your session. Linux

* Most Linux laptops have a function key marked CRT/ LCD
or two symbols representing computer versus projector.
Often that key toggles on and off the VGA output of the
computer, but in some cases, doing so will cause the com-
puter to crash. One fix for this is to boot up the BIOS and
look for a field marked CRT/LCD (or similar). This field
can be set to Both, in which case the signal to the laptop
is always presented to the VGA output jack on the back
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of the computer. Once connected to a computer projector,
the signal will appear automatically, without toggling the
function key. Once you get it working, don’t touch it and it
should continue to work, even after reboot.

39. DATES OF FUTURE ASA MEETINGS

For further information on any ASA meeting, or to obtain
instructions for the preparation and submission of meeting
abstracts, contact the Acoustical Society of America, Suite
INOI, 2 Huntington Quadrangle, Melville, NY 11747-4502;
Telephone: 516-576-2360; Fax: 516-576-2377; E-mail: asa@
aip.org
168th Meeting, Indianapolis, Indiana, 27-31 October 2014
169th Meeting, Pittsburgh, Pennsylvania, 18-22 May 2015
170th Meeting, Jacksonville, Florida, 2—6 November 2015
171st Meeting, Salt Lake City, Utah, 23-27 May 2016
172nd Meeting, Honolulu, Hawaii, 28 November — 2 December
2016
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FIFTY YEAR AWARDS

“Gold” certificates in recognition of continuing interest in membership in the Society for half a century will be sent to the

following members:

Ronald L. Bannister
James F. Bartram
Raymond M. Brach
David J. Broad
Lawrence G. Copley
Peter J. Dallos
Rocco A. DiTaranto
Louis R. Dragonette
Kjell M. Gjaevenes
Theordore J. Glattke
Leonard Gordon

Jimmy T. Gottwald
Edmund J. Halter
Edward E. Harrell
Norma T. Hopkinson
Frank Ingenito
Mead C. Killion
Harry Levitt

James F. Lubker
David Lubman
Dennis McFadden
Allen A. Montgomery

George M. Muller
David E. Newland
Emmanuel P. Papadakis
Daniel Queen

Howard H. Schloemer
Allen H. Shiner
William J. Strong
Alan D. Stuart

Alan M. Teplitzky
David J. Vendittis
Armin T. Wright

TWENTY-FIVE YEAR AWARDS

The following individuals have been members of the Society continuously for twenty-five years. They will be sent “Silver”
certificates in recognition of the mutual advantages derived from their long-time association with the Society.

Katsuji Akamatsu
Victor A. Akulichev
Ronald J. Baken
Anna Barney

Ginger A. Barth
Josep Batllo-Ortiz
Ann R. Bradlow
Kevin B. Briggs

Paul L. Burge
Michael Burrill
Stephen C. Butler
Joseph P. Campbell, Jr.
Li Cheng
Yuan-Chuan Chiang
Laurel A. Christensen
Valter Ciocca

Robert P. Costello
Robert S. C. Cowan
Joseph J. Czech

Dale B. Dalrymple
Patricia Davies
Adrianus T. De Hoop
William T. Dohn
Bertrand B. Dubus
Egons K. Dunens
Brian Ferguson
Steven I. Finette
Janet M. Fletcher
Linda P. Franzoni
Carl K. Frederickson

D. Robert Frisina
Kimitoshi Fukudome
Anders Christian S. Gade
William D. Gallagher
Peter Gerstoft

John H. Glattetre
Marlund E. Hale
Jonathan M. Harrington
Thomas J. Hayward
Brenda S. Henderson
Gerald H. Henning
Frank S. Henyey

John P. Heslin

Paul C. Hines

William S. Hodgkiss
Brian H. Houston
Carlos R. Jimenez-Dianderas
Randall R. Judd

Sun Ah Jun

Robert Kieser

Laura L. Koenig
Nobuo Koizumi
Timothy W. Leishman
Raymond Lim

Emily H. McCarthy
James S. Martin

T. Douglas Mast
Jeffrey A. Mazurek
Robert A. Mirick
Ikuharu Morioka
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Charles T. Moritz
Joseph W. A. Myers
Paul E. Nachtigall
Jeffrey A. Nystuen
Martin Ochmann
Jeffrey K. Pack

Jie Pan

George Pearce
Eberhard Pfizenmaier
H. Vincent Poor
Daniel P. Prusinowski
Sunil Puria

Vishakha W. Rawool
Douglas A. Rebinsky
Hanne Sagen

M. Roman Serbyn
Michael F. Shaw
Hidemaro Shimoda
Barbara G. Shinn-Cunningham
Zdenek Skvor

Kevin B. Smith
Jacek Smurzynski
Bor-Tsuen Wang
Peter D. Ward

Glenn Whitworth
Roland L. Woodcock
Ting-Wen Wu
Hirofumi Yanagawa
Shigeru Yoshikawa
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ANNUAL GIVING TO THE ACOUSTICAL SOCIETY FOUNDATION FUND —-2013

The Acoustical Society of America Foundation Board is deeply grateful for all contributions received in 2013. To help express this gratitude, the list of donors

to the Foundation Fund is published below for all donations received in 2013.

Leaders — $5000 and above
Wenger Corporation
Winker, Douglas

Sponsors — $500 to $999

AcoustaCorp, LLC

Beranek, Leo L.

Burkhard, Mahlon D.

Cerami & Associates

Feit, David

Hartmann, William M.

Maslak, Samuel H.

MBI Products Inc.

McKinney, Chester M.

National Council of Acoustical
Consultants

Ostergaard Paul B.

Rosenberg, Carl E.

Shannon Corporation

Shure Corporation

Strange, Winifred

Donors — $250 to $499
Atchley, Anthony A.
Case, Alexander U.
Cavanaugh, William J.
Cheng, Arthur C. H.
Dubno, Judy R.

Elko, Gary W.
Embleton, Tony F. W.
Kuperman, William A.
Macaulay, Michael C.
Moldover, Michael R.
Oxford Acoustics
Reinke, Robert E.
Simmons Andrea M.
Simmons, James A.
Wang, Lily M.

Supporters — $100 to $249
Acentech, Inc.

Acoustical Design Collaborative
Anderson, Roger J.
Barnard, Robert R. S.
Barnett, Norman E.
Beckman, Mary Esther
Beddor, Patrice S.
Bell-Berti, Fredericka
Blaeser, Susan B.
Bobrovnitskii, Yuri I.
Burke, James E.

Carver, William F.
Cavanaugh, Joan
Cavanaugh Tocci Associates
Chambers, David H.

Chang, Shun-Hsyung

Chu, Dezhang

Crandall, Steven T.

Curtis, Allen J.

Dahl, Peter H.

Darling, Timothy W.
Donovan, Paul

Dunn, Floyd

Farabee, Theodore M.

Feth, Lawrence L.

Fleischer, Gerald
Floyd, Edward R.
Francis, Alexander L.
Frisk, George V.
Galloway, William J.
Gendreau, Michael L.
Ginsberg, Jerry H.
Glaser, Kevin J.
Grason, Rufus L.
Griesinger, David H.
Hafter, Ervin R.
Hanes, Peter

Hayek, Sabih 1.
Heinz, John M.
Hellweg, Robert D.
Howe, Bruce M.
Janssen, Jan H.

Kemp, Kenneth A.
Kennedy, Elizabeth A.
Kieser, Robert
Kinzey, Bertram Y.
Le Bas, Pierre-Yves
Lilly, Jerry G.
Lofqvist, Anders
Lowe, Albert W.
Lyon, Richard H.
Massa, Donald P.
Mast, T. Douglas
Mayberry, John P.
Metropolitan Acoustics
Mikhalevsky, Peter N.
Mironov, Mikhail A.
Nelson, Peggy B.
Nguyen, Phat
O’Brien, William D., Jr.
Pirn, Rein

Powell, Clemans A.
Roederer, Juan G.
Rosenbaum, Ira J.
Scarbrough, Paul H.
Schmidt-Nielsen, Astrid
Schulte-Fortkamp, Brigitte
Schwartz, Richard F.
Sigelmann, Rubens A.
Sommerfeldt, Scott D.
Spindel, Robert C.
Stockton, James E.
Strong, William J.
Thurlow, Willard R.
Tocci, Gregory C.
Tokita, Yasuo
Vorldnder, Michael
Wilber, Laura Ann
Wright, Wayne M.

Contributors—up to $99
Abramson, Arthur S.
Akamatsu, Katsuji

Allen, John S.

Allen, Jont B.

Arai, Yasuhiko

Arau, Higini

Arveson, Paul T.
Augspurger, George L.
Avan, Paul A.
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Bahtiarian, Michael
Balachandran, Balakumar
Becker, Kyle M.
Bedard, Alfred J., Jr.
Bell, Thaddeus G.
Berger, Elliott H.
Bernstein, Jared C.
Bevan, Jeffrey S.
Bishop, Dwight E.
Bissinger, George A.
Blackstock, David T.
Bond, Zinny S.

Boyce, Suzanne E.
Braslau, David

Brown, Neal A.
Brown, Steven M.
Burroughs, Courtney B.
Cable, Peter G.
Cameron, Robert H.
Campbell, Christopher S.
Campbell, Joseph P., Jr.
Campbell, Melanie M.
Campbell, Murray D.
Carome, Edward F.
Carter, G. Clifford
Chalikia, Magdalene H.
Chan, Dominic S. F.
Channel, Lawrence E.
Choi, Min Joo

Church, Charles Clair
Ciocca, Valter
Colburn, H. Steven
Cole, Bernard F.
Coleman, John S.
Colleran, C. Nicholas
Collier, Sandra Lee
Commander, Kerry W.
Cook, Rufus L.
Copley, Lawrence G.
Cottingham, James P.
Creelman, C. Douglas
Cristini, Paul

Crystal, Thomas H.
Cummings, William C.
Dalby, Jonathan M.
Das, Pankaj K.

Davies, Patricia

Davis, Donald B.
Deane, Grant B.

De Bruijn, Alex
Dembowski, James S.
Demorest, Marilyn E.
Diaz-Sanchidrian, Cesar
Di Benedetto, Maria-Gabriella
Dooley, Kevin A.
Dranetz, Abraham I.
Duifhuis, Hendrikus
Dunens, Egons K.
Edmonds, Peter D.
Ellermeier, Wolfgang
Emanuel, Floyd W.
Ensminger, Dale
Ermann, Michael
Erskine, Fred T.
Escudeiro, Roberto L.

Evans, Jack B.

Fagen, David G.
Fahnline, John B.
Fenwick, Alan J.
Ferguson, Elizabeth L.
Finch, Robert D.
Finegold, Lawrence S.
Fitzgerald, James M.
Flanagan, James L.
Florentine, Mary
Forbes, Barbara J.
Fourakis, Margaritis S.
Fullerton, Jeff
Funatsu, Seiya
Galaitsis, Anthony
Gallego, Vicente
Game, Christopher J. A.
Gammell, Paul M.
Garrelick, Joel M.
Gaumond, Charles F.
Gebbie, John T.
Geers, Thomas L.
George, Ballard W.
Germano, Carmen P.
Giacometti, Alberto
Gibian, Gary L.
Goldstein, Julius L.
Gonzalez, Roberto A.
Gorges, Heinz A.
Greenwood, Margaret S.
Guttman, Newman
Hanson, Carl

Harada, Tatsuhiko
Harris, Katherine S.
Hasse, Raymond W.
Hatlestad, Kathryn W.
Henetz, Tania K.
Herstein, Peter D.
Hillenbrand, James M.
Hirsch, Karl Wilhelm
Hobelsberger, Max
Holford, Richard L.
Horoshenkov, Kirill V.
House, Arthur S.
Huaquin, Mario A.
Hueter, Theodor F.
Hughes, Larry F.
Hughes, William

Hui, Wang

Hull, Andrew J.
Hursky, Paul

Hurst, Charles J.

Ishii, Kiyoteru

Ivey, Larry E.
Jackson, Darrell R.
Jaeger, Stephen M.
Johnson, Keith A.
Jones, Edward

Joshi, Suyash N.
Kawahara, Hideki
Keast, David N.
Kenbu, Teramoto
Kentaro, Ishizuka
Kewley-Port, Diane
Kim, Youngshin
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Kimura, Tomonori
Klepper, David Lloyd
Koenig, Laura L
Korman, Murray S.
Krahe, Detlef
Krause, Nicholas D.
Krebs, Donald F.
Kreiman, Jody E.
Krokstad, Asbjorn
Kruse, Roland
Kryter, Karl D.
Kumamoto, Yoshiro

Labuda, Cecille Pemberton

Lalani, Asad
Lancey, Timothy W.

Landgren, Kenneth M.

Langley, Robin S.
Lavoie, Lisa M.
Lelong, Joel

Lerner, Armand
Letcher, Stephen V.
Levin, Franklyn K.
Levitt, Andrea G.
Levitt, Harry

Lin, Wen-Hwang
Loftis, Charles B., Jr.
Loney, Jack W.
Lutolf, John J.

Lyons, Joy E.
Lysaght, Thomas A.
MacGillivray, John R.
Mackenzie-Hoy, Terry
Maddieson, Ian
Mahoney, Robert F.
Manuel, Sharon Y.
Martin, Gordon E.
Matteson, Samuel E.
McEachern, James F.
McGregor, Stuart D.
McLaughlin, Hugh J.
Meesawat, Kittiphong
Mehl, James B.
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Mellert, Volker
Memoli, Gianluca
Mershon, Donald H.
Miller, Norman D.
Milner, Paul

Minor, Michael A.
Moffett, Mark B.
Moore, James A.
Mullins, Joe H.
Murphy, David P., Jr.
Murphy, Joseph E.
Namba, Seiichiro
Neff, Donna L.
Neubert, Vernon H.
Noble, John M.
Nolle, Alfred W.
Norris, Thomas
Novarini, Jorge C.
O’Malley, Honor
Pallas, Marie-Agnes F.
Papcun, George
Patton, Richard S.
Paulauskis, John A.
Penardi, Paul A.
Pestorius, Frederick M.
Peterson, Ronald G.
Peterson, William M.
Petit, Christine
Pettersen, Michael S.
Piacsek, Andrew A.
Pierce, Allan D.
Pierson, David Michael
Port, Robert F.
Powell, Robert E.
Prout, James H.
Quartararo, Louis R.
Rayess, Nassif E.
Raymond, Jason L.
Reynolds, Duane A.
Richarz, Werner G.
Ringheim, Matias
Robert, Daniel W.

Rochat, Judith L.
Rogers, Catherine L.
Roos, Mark S.
Rosenberg, Aaron E.
Rosowski, John J.
Rubega, Robert A.
Rueckert, Daniel C.
Russo, Arlyne E.
Rutledge, Janet C.
Saathoff, Shawn D.
St. Pierre, Richard L.
Saito, Shigemi
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Session 1aAA
Architectural Acoustics and Noise: Soundscape Methods and Case Studies in Architectural Projects:

Applications of Soundscape Techniques to the Realization of Perceived High Quality Sonic Environments in
Architectural Projects

Bennett M. Brooks, Cochair
Brooks Acoustics Corporation, 30 Lafayette Square-Ste. 103, Vernon, CT 06066

Juergen Bauer, Cochair
Dept. of Architecture, Waterford Inst. of Technol., Granary, Hanover St., Waterford, Ireland

Chair’s Introduction—8:05

Invited Papers

8:10

1aAAl. Soundscape and architecture—What is your vision? Bennett M. Brooks (Brooks Acoustics Corporation, 30 Lafayette
Square-Ste. 103, Vernon, CT 06066, bbrooks@brooks-acoustics.com) and Dennis Paoletti (Paoletti Consulting, San Mateo, CA)

The soundscape technique combines physical acoustical parameters with user perceptions of the sonic environment in a context of
meaning. This method can be a powerful analysis and design tool for a wide range of projects, including building interior and exterior
spaces, site planning, urban and transportation planning, environmental noise control, public parks, etc. The soundscape method can also
be a useful marketing and project management tool, with the goal to address acoustical concerns as early as possible in the architectural
design process, even in the inspiration phase. Sonic perceptions of the built environment are often a vital part of the vision for a project,
and must be expressed at the outset to be fully incorporated in the design. Innovative project delivery methods and contract structures
such as Integrated Project Delivery (IPD), unlike design-bid-build, assign shared risk and reward among the design, construction, and
management teams. Design inputs are solicited from all stakeholders and design team members very early, before programming. This
and similar delivery methods offer great opportunities for practitioners, through soundscaping, to include acoustics in the initial project
discussions, and to advance the implementation of quality sonic environments. Project case study examples are discussed.

8:30

1aAAZ2. Architectural acoustics and sense of place. Michael A. Stocker (Ocean Conservation Res., P.O. Box 559, Lagunitas, CA
94938, mstocker@OCR.org)

A large part of the work in architectural acoustics is focused on noise control, tailoring reverberation time, improving speech intelli-
gibility, and reduction of specular reflections. But there are other factors that play into the suitability of an acoustic environment for a
specific purpose that are not easily expressed on numerical indices. In this presentation, the author reviews his own work in the US
National Holocaust Museum “Daniel’s House” exhibit, the Museo Papalote del Nino Rainforest Tree Exhibit in Mexico City, and vari-
ous other settings in public exhibition spaces. The presentation will also review some historic successes and failures in public enclosures
and soundscapes that hinge on how the user/visitor experiences their relationship with the acoustical surroundings.

8:50

1aAA3. Traffic design for soundscape improvements. Klaus Genuit and André Fiebig (HEAD Acoust. GmbH, Ebertstr. 30a,
Herzogenrath 52134, Germany, klaus.genuit@head-acoustics.de)

Different kinds of traffic contribute to urban acoustic environments and therefore have a major impact on urban soundscapes. The
noise of traffic depends on several aspects such as traffic management, traffic routing, traffic composition, and infrastructure. In the past,
any optimization of these aspects targets only on sound pressure level reduction, neglecting perceptional relevant phenomena. It is well
known that the human hearing does not work like a simple sound level meter. Besides loudness, humans perceive psychoacoustic proper-
ties of noise and notice certain sound events and sources. Thus, any improvement of traffic noise must be guided by knowledge from
psychoacoustics and cognition. To sustainably improve the appraisal of a soundscape, traffic must be deliberately designed. In different
research projects, the psychoacoustic potential of traffic design was systematically investigated. For example, the perceptual difference
between roundabouts and intersections with and without traffic lights was investigated, psychoacoustic requirements for the layout of
road markings were studied, and the required penetration level of electric cars for a substantial noise reduction beyond sound pressure
level considerations was an object of investigation. Options and possibilities of traffic design from a psychoacoustic perspective and
their implications for urban planning will be presented.
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9:10

1aAAd4. Perceived space, an essential soundscape variable. Alexander U. Case (Sound Recording Technol., Univ. of Massachusetts
Lowell, 35 Wilder St., Ste. 3, Lowell, MA 01854, alex@fermata.biz)

The perceived space within a soundscape is free from the constraints of place and time. The space defined by the architecture need
not define the perceived space within a soundscape. Space is a variable, determined by the combined influences of the architecture,
sounds system, source signals, and signal processing applied in the creation of the soundscape. The perceived space is also free to
change over time through dynamic signal processing and any other variable acoustics.

9:30

1aAAS. Production techniques for perceptually realistic soundscape auralization. Matthew Azevedo (Acentech Inc., 33 Moulton
St., Cambridge, MA 02138, mazevedo@acentech.com)

It is now possible to build complex, parametrically accurate auralizations with many sound sources. However, parametric accuracy
does not necessarily translate to perceptual accuracy. In order to create soundscapes that listeners will perceive as “real,” audio produc-
tion techniques are required, which generally lie outside of the expertise of an acoustician. This paper provides an overview of audio re-
cording, mixing, and postproduction techniques that are commonly employed by music producers, sound designers, and audio engineers
in creating soundtracks for television, film, and video games, which provide listeners with perceptually realistic sound experiences.
These techniques are presented in the context of auralization projects in which they were employed to successfully bridge the gap
between parametric and experiential accuracy, with an emphasis on methods which satisfy both. Also discussed are modeling and convo-
lution techniques which lay the groundwork on which these recording and mixing techniques can be deployed successfully.

9:50-10:05 Break

10:05

1aAAG6. Clues from the brief, from the site and from the users Architectural design and soundscape. Juergen Bauer (Dept. of
Architecture, Waterford Inst. of Technol., Granary, Hanover St., Waterford, Co Waterford 00000, Ireland, jbauer@ wit.ie)

This paper investigates how the Soundscape approach and the architectural design process can inform each other. Designing is an in-
tuitive process and is therefore not bound by strict rules. However, most architects will agree that a successful design concept is guided
by three factors: First, a design proposal needs to meet its purpose, i.e., to respond to the demands of a design brief. Second, a design
proposal should contribute to its location and the surrounding neighborhood, whether it is blending into this context or emerging from it.
Lastly, the actual idea for a design proposal is informed by the clues from the brief and the clues from the site. Supported by case studies,
it is argued that the Soundscape approach can greatly contribute to the design process and its focus on the brief, the location, and the
conceptual idea. It is further discussed how the public debate on architecture in the context of town planning and design competitions
can be beneficial to the Soundscape approach and its interest in the contribution of the users and the local stakeholders.

10:25

1aAA7. The challenge of interdisciplinarity in soundscape. Brigitte Schulte-Fortkamp (Inst. of Fluid Mech. and Eng. Acoust., TU
Berlin, Einsteinufer 25, Berlin 10587, Germany, b.schulte-fortkamp@tu-berlin.de)

Interdisciplinarity is one of the most stressed player in Soundscape. Over time when starting to collaborate in and with different dis-
ciplines, it became obvious that it is necessary to understand the needs in soundscapes as well as the use of soundscape techniques in the
respective disciplines. One of the most important outcomes in the COST project on Soundscape TD 0804 with respect to... that a com-
mon language is needed to guarantee the collaboration. Especially in the field of Architecture, there is the need to understand why
Soundscape and landscape have some similarities but also that landscape and soundscape are different in their focus. The paper will dis-
cuss understandings and misunderstandings in the respective fields and provide an orientation guideline.

Contributed Papers

10:45

1aAA8. Acoustic measurements based on a soundscape analysis in an
open-plan classroom in a primary school. Sang Bong Shin (Architecture,
Univ. of Florida, 2330 SW Williston Rd., APT534, Gainesville, FL 32608,
archisangbong@ gmail.com)

It is critical to fully understand the acoustic environment in open plan
classrooms because there is a current increasing popularity of a new type of
classrooms and because it has been reported that the open plan classroom
has a serious problem of noise. Since the architectural features of the open
plan classrooms are different from those of traditional classrooms, tradi-
tional measurement methods are not sufficient to investigate the new type of
classrooms. In this study, a new type of open-plan classroom combined with
small classrooms is examined with soundscape approaches. Acoustical
events occurring in the open-plan classroom in a primary school were ana-
lyzed, and the activities that created the specific acoustical events were
observed using methods of soundwalks, focus group discussions, and
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narrative interviews. Also acoustic measurements were conducted with mea-
surement sets from soundscape analysis and from traditional methods in the
building. The results of measurements were compared to determine the dif-
ferences in the effects of measurement methods on the acoustical events in
open plan classrooms. The study found that the results of the acoustical
measurements based on soundscape analysis are different from those of tra-
ditional measurement methods. The differences among the measurement
sets demonstrate that it is useful to use soundscape analyze to understand
open plan classrooms.

11:00

1aAA9. Soundscape evaluation on Mississippi State University campus.
Yalcin Yildirim (Mississippi State Univ., 103 Eudora Wwelty Dr., Avalon
Apartments, D/11, Starkville, MS 39759, yy214@msstate.edu)

The term soundscape, used first time at the end of 1970s, refers to the
sum of the sounds which can be heard and perceived by people in a specific
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environment (Schafer). The concept of soundscape has recently paid atten-
tion to planning and design disciplines where the focus point is commonly
placed on the visual, rather than the acoustic aspect. The perception of an
outdoor environment does not only depend on the physical features of a site,
but also relies on the characteristics of the users. Thus, this research will
examine how objective measurement of soundscape might be different from
subjective perceptions of users in the Mississippi State University Campus
as a public open space due to demographic and climatic variations. Stage
one, as a pilot or a preliminary study, was a soundscape walk with a small
group in four selected sites. Stage two will include more detailed interviews
in these sites with a much larger sample size from the general public. At the
end of the study, the research findings will help to characterize soundscapes
of different types of urban open spaces and to understand how a person per-
ceives and evaluates the sound qualities in these areas.

11:15

1aAA10. “Illuminating” reflection orders in architectural acoustics
using SketchUp and light rendering. J. Parkman Carter (Architectural
Acoust., Rensselaer Polytechnic Inst., 32204 Waters View Circle, Cohoes,
NY 12047, cartej8@rpi.edu)

The conventional architecture workflow tends to—quite literally—
“overlook” matters of sound, given that the modeling tools of architectural
design are almost exclusively visual in nature. The modeling tools used by
architectural acousticians, however, produce visual representations, which
are, frankly, less than inspirational for the design process. This project
develops a simple scheme to visualize acoustic reflection orders using light
rendering in the freely available and widely used Trimble SketchUp 3D
modeling software. In addition to allowing architectural designers to visual-

ize acoustic reflections in a familiar modeling environment, this scheme
also works easily with highly complex geometry. The technique and exam-
ples will be presented.

11:30-12:00 Panel Discussion

MONDAY MORNING, 5 MAY 2014 BALLROOM B, 8:00 A M. TO 11:55 A.M.

Session 1aAB

Animal Bioacoustics and Psychological, and Physiological Acoustics: Comparative Perspectives on the
Cocktail Party Problem I

Mark Bee, Cochair
Dept. of Ecology and Evolutionary Biology, Univ. of Minnesota, 100 Ecology, 1987 Upper Buford Circle, St. Paul, MN 55108

Micheal L. Dent, Cochair
Psychology, Univ. at Buffalo, SUNY, B76 Park Hall, Buffalo, NY 14260

Invited Papers

8:00

1aAB1. Directional cues for sound source segregation in birds, crocodilians, and lizards. Catherine E. Carr (Biology, Univ.
Maryland, Stadium Dr., 20742, College Park, MD 20742-4415, cecarr@umd.edu) and Jakob Christensen-Dalsgaard (Dept. of Biology,
Univ. Southern Denmark, Odense, Denmark)

Sound source segregation depends on neural mechanisms that enhance directionality. The main directional cues are interaural time
difference (ITD) and interaural level difference (ILD). Birds, crocodilians, and lizards have a brainstem circuit used for detection of
ITDs. In birds and crocodilians, this circuit forms a map of ITD by delay lines and coincidence detection. The physical range of ITDs for
these maps are small in animals with small heads, which should make detection of ITDs difficult. Both birds and crocodilians have
coupled ears, however, which extend the range of ITDs available as well as enhancing ILD. Lizards have even more strongly coupled
ears, extending the ITD range by a factor 3, but ITD and ILD covary, and a large part of the ITD is a constant delay created by filtering
by interaural cavities, chiefly producing enhanced lateralization. All lizard auditory nerve fibers show strongly directional responses, and
effectively every neuron in the lizard auditory pathway is directional, enhancing the already strong lateralization by simple EI-type neu-
ral processing, but with no clear maps of auditory space. Thus, the processing of sound direction in the bird, alligator, and lizard CNS is
different, but all three groups have mechanisms for enhancing sound source directionality.

8:20

1aAB2. Spatial stream segregation by cats, rats, and humans. John C. Middlebrooks, Peter Bremen (Otolaryngol., Univ. of California
at Irvine, Rm. 116 Medical Sci. E, Irvine, CA 92697-5310, j.midd@uci.edu), Lauren K. Javier, and Justin D. Yao (Neurobiology and
Behavior, Univ. of California at Irvine, Irvine, CA)

Spatial hearing aids a listener in disentangling multiple competing sound sequences. We find that separation of around 10° between
target and masker sound sources permits humans and cats to hear interleaved sound sequences as segregated streams, thus enabling a
“rhythmic masking release” task requiring recognition of target rhythms. In cats and rats, neurons in primary auditory cortex (Al)
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exhibit spatial stream segregation in that they synchronize selectively to one of two interleaved sequences of noise burst originating
from spatially separated sources. Cortical spatial selectivity is markedly sharper under competing-sound conditions compared to that
observed with single sound sources. Cortical responses are predicted well by a model that incorporates moderate spatial selectivity inher-
ited from the brainstem sharpened by forward suppression at the level of thalamocortical synapses. Consistent with that model, spatial
stream segregation in rats is stronger in cortical area A1l than in the ventral division of the medial geniculate body, its principal source of
thalamic input. In cats, psychophysical performance was better for high-frequency sounds, and cortical stream segregation was stronger
for neurons having high characteristic frequencies. In contrast, human psychophysics was better for low-frequency sounds, suggesting
that the larger heads of humans provide them with greater interaural time differences.

8:40

1aAB3. Solutions to cocktail-party-like problems in acoustic insects. Heiner Romer (Zoology, Karl-Franzens-Univ., Universitatsplatz
2, Graz 8010, Austria, heinrich.roemer@uni-graz.at)

Insects often communicate by sound in mixed species choruses; like humans and many vertebrates, in crowded social environments,
they thus have to solve cocktail-party-like problems in order to ensure successful communication. This is a particular problem in spe-
cies-rich environments like tropical rainforests with background noise levels of up to 60 dB SPL. I describe three “bottom-up” mecha-
nisms in cricket receivers, which contribute to an excellent neuronal representation of conspecific signals under such conditions. First,
more sharply tuned frequency selectivity of the receiver reduces the amount of masking energy around the species-specific calling song
frequency, resulting in a signal-to-noise ratio (SNR) of —-8 dB, when masker and signal were broadcast from the same side. Second,
spatial release from masking improved the SNR by further 6 to 9 dB. Neurophysiological experiments carried out in the nocturnal rain-
forest yielded a further improvement of SNRs by 8 dB compared to the laboratory. Finally, a neuronal gain control mechanism enhances
the contrast between the responses to signals and the masker, by inhibition of neuronal activity in inter-stimulus intervals. The results
indicate that without knowledge of receiver properties and the spatial release mechanisms the detrimental effect of noise may be strongly
overestimated.

9:00

1aAB4. Cross-modal integration and non-linear relationships: What can frogs tell us about solving cocktail party problems?
Ryan C. Taylor (Biology, Salisbury Univ., 1101 Camden Ave., Salisbury, MD 21801, rctaylor@salisbury.edu)

Courtship in most anuran amphibians occurs in noisy environments, analogous to human communication at cocktail parties. Female
frogs express strong mating preferences for particular properties of male vocalizations, but how they identify individual callers within
the noisy chorus environment remains unclear. One possible mechanism is cross-modal integration, whereby females attend to both
acoustic and visual cues (male vocal sac inflation). In choice experiments, we used a robotic frog with an inflating vocal sac, combined
with acoustic playbacks, to test the role of cross-modal integration in female tiingara frogs. In nature, male tiingara frogs produce a two-
note courtship call and the vocal sac inflates synchronously during production of both notes. We tested female mating preferences when
we artificially varied the temporal synchrony of the vocal sac inflation relative to the two call notes. Some combinations elicited a strong
preference from females, some combinations generated a strong aversive response, and other combinations were neutral. These data
show that females conduct cross-modal assessments of male callers. The temporal combinations that elicited positive, negative, or neu-
tral responses were not predictive in a linear fashion, however, suggesting that the integration of visual cues may strongly modulate audi-
tory perception in females.

9:20

1aABS. Comparative perception of temporally overlapping sounds. Erikson G. Neilans and Micheal L. Dent (Psych., Univ. at Buf-
falo, SUNY, B76 Park Hall, Buffalo, NY 14260, mdent@buffalo.edu)

Parsing the auditory scene is a problem faced by humans and animals alike. Characteristics such as frequency, intensity, and location
all help organisms assign concurrent sounds to specific auditory objects. The timing of sounds is also important for object perception.
When sounds totally overlap in time, ascribing separate sounds to individual objects is difficult. However, slight temporal separations
make this task slightly easier. In humans, synchronous streams of high and low frequency tones are heard as a single auditory stream.
When the tones are slightly offset in time from one another, a second stream emerges. Here, we compared the perception of simultane-
ous, asynchronous, and partially overlapping streams of tones, human speech sounds, and budgerigar (Melopsittacus undulatus) contact
calls in budgerigars and humans using operant conditioning methods. Human and bird subjects identified the partially overlapping stim-
uli differentially. Both species required less temporal separation to identify the sounds as “asynchronous” for the complex stimuli than
for the pure tones. Interestingly, the psychometric functions differed between the two species. These results suggest that both humans
and nonhumans are capable of using temporal offsets for assigning auditory objects, and that the ability to do this depends on the spec-
trotemporal characteristics of the sounds.

9:40

1aAB6. Echolocating bats face a cocktail party nightmare when they fly together in cluttered environments. Cynthia F. Moss
(Dept. of Psych. and ISR, Univ. of Maryland, Biology-Psych. Bldg. 2123M, College Park, MD 20742, cynthia.moss@ gmail.com),
Clement Cechetto (AGROSUP, Inst. Nationale Superieur des Sci. Agronomique, Dijon, Ce, DC France), Michaela Warnecke (Psychol.
and Brain Sci., Johns Hopkins Univ., Baltimore, MD), Chen Chiu, Wei Xian, and Benjamin Falk (Dept. of Psych. and ISR, Univ. of
Maryland, College Park, MD)

Echolocating bats often operate in the presence of conspecifics and in cluttered environments, which can be characterized as a
“cocktail party nightmare.” Each bat’s sonar vocalization can result in an echo cascade from objects distributed in direction and range.
Adding to the acoustic clutter are the signals from neighboring bats. Past studies demonstrate that bats adapt their echolocation to avoid
signal jamming from conspecifics by adjusting the frequencies of their vocalizations, as well as going silent. When bats fly alone in
densely cluttered environments, they adjust the frequencies of call pairs to disambiguate overlapping echo streams. How do echolocating
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bats adapt to both conspecific signals and clutter? We sought to answer this question by flying big brown bats in a large room equipped
with high-speed video and audio recording equipment. In baseline trials, bats flew alone in an empty room and were later introduced to
an artificial forest, first individually and later in pairs. The echolocation behavior and flight paths are analyzed to evaluate the spectro-
temporal adjustments of bat calls and silent behavior as animals progressed from open room, to forest, to forest with conspecifics. The
results shed light on how echolocating bats adapt to a “cocktail party nightmare.”

10:00

1aAB7. Neural representations of the cocktail party in human auditory cortex. Jonathan Z. Simon (Biology, Univ. of Maryland,
Dept. of Elec. & Comput. Eng., Univ. of Maryland, College Park, MD 20742, jzsimon@umd.edu)

An auditory scene is perceived in terms of its constituent auditory objects. Here, we investigate how auditory objects are individually
represented in human auditory cortex, using magnetoencephalography (MEG) to record the neural responses of listeners. In a series of
experiments, subjects selectively listen to one of two competing streams, in a variety of auditory scenes. In the acoustically richest example,
subjects selectively listen to one of two competing speakers mixed into a single channel. Individual neural representations of the speech of
each speaker are observed, with each being selectively phase locked to the rhythm of the corresponding speech stream, and from which can
be exclusively reconstructed the temporal envelope of that speech stream. The neural representation of the attended speech, originating in
posterior auditory cortex, dominates the responses. Critically, when the intensities of the attended and background speakers are separately
varied over a wide intensity range, the neural representation of the attended speech adapts only to the intensity of that speaker, but not to
the intensity of the background speaker. Overall, these results indicate that concurrent auditory objects, even if spectrally overlapping and
not resolvable at the auditory periphery, are indeed neurally encoded individually as objects, in auditory cortex.

10:20-10:35 Break

10:35

1aABS8. Temporal and spatial coherence as cues for across-frequency grouping in treefrogs. Mark Bee (Ecology, Evolution and
Behavior, Univ. of Minnesota, 100 Ecology, 1987 Upper Buford Circle, St. Paul, MN 55108, mbee@umn.edu)

Humans exploit environmental regularities in sounds to perceptually bind acoustic energy occurring simultaneously at different fre-
quencies. Such abilities influence vowel perception in speech and timbre perception in music. Other animals solve similar binding prob-
lems in the recognition of species-specific acoustic signals. Moreover, they commonly do so using auditory systems that differ in
notable ways from that of mammals. This study of two treefrog species investigated temporal and spatial coherence as cues that promote
grouping of two spectral bands emphasized in their acoustic signals. In two-alternative choice tests, females preferred temporally and
spatially coherent calls over alternatives in which the onsets/offsets of the two bands were time-shifted by more than 25 ms or in which
the two bands were spatially separated by 7.5° or more. These results, which suggest temporal coherence and spatial coherence promote
across-frequency auditory grouping, are notable given differences in how the two spectral bands are processed by the anuran auditory
system. Sound energy in the high- and low-frequency bands primarily enters the auditory system via different pathways (tympanum and
body wall, respectively) and is encoded primarily by different papillae in the inner ear (basilar papilla and amphibian papilla,
respectively).

10:55

1aAB9. Release from auditory masking with complex signals and complex noise in the bottlenose dolphin (Tursiops truncatus).
Brian K. Branstetter (National Marine Mammal Foundation, 2240 Shelter Island Dr. #200, San Diego, CA 92106, brian.branstetter@
nmmpfoundation.org), Jennifer S. Trickey, Kimberly L. Bakhtiari, Amy Black (G2 Software Systems Inc., San Diego, CA), and James
J. Finneran (US Navy Marine Mammal Program, San Diego, CA)

Dolphins are social animals that rely heavily on passive and active acoustics for communication, navigation, foraging, and detecting
predators. Auditory masking, from both natural and anthropogenic noise sources, may adversely affect these fitness-related capabilities.
The dolphin’s ability to detect a variety of complex signals (both dolphin phonations and tonal signals) masked by Gaussian, comodu-
lated, snapping shrimp, and ice squeaks noise was tested. Detection thresholds were measured using a go/no-go adaptive staircase proce-
dure. Masking patterns were similar for all signals (whistles, burst-pulse, and pure tones) except for click signals. Masking from ice
squeaks resulted in the largest masked thresholds, while snapping shrimp and comodulated noise resulted in a release from masking rela-
tive to thresholds from Gaussian noise. Click signals were most difficult to detect when masked by snapping shrimp. Recognition thresh-
olds were estimated for whistle-like signals using a cross-modal, matching-to-sample procedure. Recognition thresholds were on
average 4 dB greater than detection thresholds for all noise types. The auditory mechanisms governing the results are discussed. [Work
supported by the ONR.]

11:15

1aAB10. Neural correlates of hearing in noise in macaque auditory cortex. Yale Cohen and Sharath Bennur (Univ. Pennsylvania,
3400 Spruce St., 5 Ravdin, Philadelphia, PA 19104, ycohen@mail.med.upenn.edu)

The perception of sound in a noisy environment is a critical function of the auditory system. Here, we describe results from our study
into the link between neural activity in the auditory cortex and the hearing-in-noise tasks described above. We recorded neural activity
from single neurons in the core auditory cortex (i.e., A1) while monkeys were participating in these tasks. Neural recordings were con-
ducted with tetrodes, and the frequency of the target matched the best frequency of the recorded auditory neuron. We found that the rela-
tive intensity of the target tone in the presence of the noise masker significantly modulated the response of Al neurons. In contrast, the
presentation of the target sound alone did not elicit a significant response from A1l neurons. This suggests a task-relevant contextual
modulation of Al responses during hearing in noise. Additionally we found no correlation between the monkey’s behavioral choices—
as assessed by their responses on choice trials—and A1 activity. Our results suggest that the encoding of a sound of interest in the pres-
ence of a noise masker is an active process, providing new insights into the neural basis for hearing in noise in the auditory system.
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11:35

1laAB11. Communicating in a cacophony: Possible solutions to the cocktail party problem in treefrog choruses. Joshua J. Schwartz
(Biology and Health Sci., Pace Univ., 861 Bedford Rd., Pleasantville, NY 10570, jschwartz2@pace.edu)

Male treefrogs advertise for mates in dense assemblages characterized by high levels of noise and acoustic clutter. Non-mutually
exclusive approaches to ameliorating the “cocktail party” problem in frog choruses could involve signal production or perception. Male
neotropical Dendropsophus microcephalus employ multi-note calls and can rapidly alter inter-note timing to reduce call overlap. Adjust-
ments are made selectively such that interference is most effectively reduced among closest neighbors. There is evidence that intensity
and perhaps spatial cues contribute to this selectivity. Male gray treefrogs, Hyla versicolor, do not seem to exhibit selective attention in
a way that reduces call interference among nearest neighbors, and changes made in call duration and rate that occur with increasing
noise levels do not aid in signal detection by females. Moreover, auditory induction, by which the auditory system might perceptually
restore masked or missing elements of pulsatile calls, does not seem to occur. Although, under some circumstances, differences in call
frequency may help females distinguish among neighboring males, naturalistic spectral differences do not seem to help females percep-
tually separate the overlapping calls of such males. There is evidence, however, that spatial separation of males can contribute to signal
segregation by listening females during acoustic interference.

MONDAY MORNING, 5 MAY 2014 552 A, 7:55 AM. TO 11:50 A M.

Session 1aA0

Acoustical Oceanography and Signal Processing in Acoustics: Using Acoustics to Study Fish Distribution
and Behavior I

Kelly J. Benoit-Bird, Chair
College of Earth, Ocean & Atmos. Sci., Oregon State Univ., 104 CEOAS Admin Bldg., Corvallis, OR 97331

Timothy K. Stanton, Chair
Woods Hole Oceanogr. Inst., MS #11, Woods Hole, MA 02543-1053

Chair’s Introduction—7:55

Invited Papers

8:00

1aAO1. The benefits and challenges of passive acoustic monitoring of fish. Carrie C. Wall (Cooperative Inst. for Res. in Environ.
Sci., Univ. of Colorado at Boulder, 216 UCB, Boulder, CO 80309, carrie.bell@colorado.edu)

While is it widely known that numerous families of fish produce sound for communication, discerning when, where, and who is
more difficult. Recent developments in passive acoustic technologies have facilitated marine bioacoustic studies to effectively monitor
soniferous fishes. Because acoustic data can be collected over a wide range of habitats and depth for long periods of time, passive acous-
tic monitoring can map and monitor marine species to efficiently provide year-round information on distribution. This presentation
reviews data recorded using moored passive acoustic arrays and hydrophone-integrated gliders. Low frequency (50-6000 Hz) sounds
recorded by these methods provide a better understanding of the diurnal and spatial distribution of known fish calls (e.g., red grouper).
However, this is seemingly overwhelmed by the vast number of sounds produced by unknown species. Instrument and anthropogenic
noise, managing the large of amounts of data collected, and identifying the source of previously undocumented sounds, are just some of
the challenges passive acoustic monitoring presents. The connection between sound and important behavior, including courtship and
spawning, the application for fisheries management, and the potential impacts of aquatic noise on critical behaviors that affect popula-
tions exemplifies the need to overcome these issues.

8:20

1aA02. Broadband classification and statistics of long-range, mid-frequency sonar measurements of aggregations of fish.
Benjamin Jones (Oceanogr., Naval Postgrad. School, Monterey, CA), Timothy K. Stanton (Dept. of Appl. Ocean Phys. and Eng., Woods
Hole Oceanogr. Inst., MS #11, Woods Hole, MA 02543, tstanton@whoi.edu), John A. Colosi (Oceanogr., Naval Postgrad. School, Mon-
terey, CA), Roger C. Gauss (Acoust. Div., Naval Res. Lab., Washington, DC), Joseph M. Fialkowski (Acoust. Div., Naval Res. Lab.,
Washington, California), and J. M. Jech (NOAA Northeast Fisheries Sci. Ctr., Woods Hole, MA)

Scattering from fish can constitute a significant portion of the high-amplitude echoes in the case of a horizontal-looking sonar system
operating at mid-frequencies (1-10 kHz). In littoral environments, reverberation from fish with resonant gas-filled swimbladders can
dominate bottom and surface reverberation and add spatio-temporal variability to an already complex acoustic record. Measurements of
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sparsely distributed, spatially compact fish aggregations have been conducted in the Gulf of Maine using a long-range, broadband sonar
with continuous coverage over the frequency band of 1.5-5 kHz. Concurrent downward-looking, multi-frequency echosounder measure-
ments (18, 38, and 120 kHz), and net samples of fish are used in conjunction with physics-based acoustic models to classify and statisti-
cally characterize the long-range fish echoes. A significant number of echoes, which are at least 15 dB above background levels, were
observed in the long-range data and classified as due to mixed assemblages of swimbladder-bearing fish. These aggregations of fish pro-
duce highly non-Rayleigh distributions of echo magnitudes. The probability density functions of the echoes are accurately predicted by
a computationally efficient, physics-based model that accounts for beam-pattern and waveguide effects as well as the scattering response
of aggregations of fish. [Work supported by the U.S. Office of Naval Research.]

Contributed Papers

8:40

1aA03. Getting more for less: Increasing the accessibility of water
column sonar data for fisheries management. Carrie C. Wall, Charles
Anderson (Cooperative Inst. for Res. in Environ. Sci., Univ. of Colorado at
Boulder, 216 UCB, Boulder, CO 80309, carrie.bell@colorado.edu), and
Susan J. McLean (National Geophysical Data Ctr., NOAA, Boulder,
CO)

Active acoustic technology is of increasing importance for studies exam-
ining fish populations and biological abundance in the water column. Multi-
beam echosounders are employed routinely on NOAA fishery vessels to
estimate biomass, conduct trophic- and species-level identification, measure
school morphology and behavior, and characterize habitat for commercially
important species. These surveys deliver valuable information for ecosys-
tem-based fisheries management but they also produce massive amounts of
data that are costly and difficult to maintain. With its ability to store and pre-
serve large datasets, NOAA’s National Geophysical Data Center is acquir-
ing and archiving acoustic data collected from NOAA and academic fleets.
Through these efforts, an accessible archive of acoustic water column data
will be made available to researchers and the public around the world. A
web-based search engine will allow anyone to identify where data were col-
lected, what instrument was used, and access the raw data and associated
products. Years of decreasing funding for the sciences have necessitated our
ability to get more information and more users out of data currently col-
lected. This globally accessible archive is a large step in that direction. Of
most importance is identifying how best to tap the archive to benefit current
and future fisheries research and management.

8:55

1aA04. Detection of fish near the bottom with a hull-mounted multi-
beam echosounder. Christian de Moustier ( 2535 Midway Dr. #81777,
San Diego, CA 92138, cpm@ieee.org)

In single-beam or split-beam fisheries echosounding, bottom echoes of-
ten mask echoes from fish hovering near the bottom. Likewise, in down-
looking multibeam echosounding bottom echoes received in the main lobe
of near normal incidence beams appear in the sidelobes of the other beams
and obscure weaker echoes received at the same range in the mainlobe of
these other beams. Some multibeam sonars use frequency division multi-
plexing to avoid crosstalk between beams. However, it was shown recently
[de Moustier, Proc. MTS/IEEE OCEANS’ 13, San Diego, September 23-27,
2013] that detection of fish near the seafloor is possible with a multibeam
echo-sounder operating at a single acoustic frequency. This is achieved with
a signal processing technique based on the ordered statistic constant false
alarm rate (OS-CFAR) detection method used in radar. Here, the OS-CFAR
operator is applied in the angle domain, rather than the customary range do-
main, and it estimates the signal-to-clutter ratio across all angles at a given
time slice or range increment at the output of the beamformer. In this con-
text, clutter encompasses both clutter and noise against which the desired
signal is to be detected. Data collected with a 160 kHz multibeam
echosounder are used to demonstrate the technique.
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9:10

1aA0S5. Observations of fission/fusion processes in fish aggregations
using a multibeam echosounder. Thomas C. Weber (Ctr. for Coastal and
Ocean Mapping, Univ. of New Hampshire, 24 Colovos Rd., Durham, NH
03824, weber@ccom.unh.edu), Daniel Grunbaum (School of Oceanogr.,
Univ. of Washington, Seattle, WA), and Timothy K. Stanton (Dept. of
Appl. Ocean Phys. and Eng., Woods Hole Oceanogr. Inst., Woods Hole,
MA)

Models of fish behavior within aggregations typically incorporate a
fish’s ability to sense near neighbors. Some newer models also include a
cognitive functionality that allows the fish to understand not only the action
of the near neighbors but also their intent. This cognitive function might be
manifested, for example, in some stochastic estimate of the movement of a
local population rather than at the individual level. Inherent in such a func-
tion are the temporal and spatial scales at which a fish’s cognitive function
operates. To help constrain these scales we have analyzed acoustic backscat-
ter from walleye pollock collected with a multibeam echosounder as part of
the NOAA Alaska Fisheries Science Center survey. During this survey,
repeat passes that were approximately 1 nmi long were collected at approxi-
mately 15 mi intervals over an aggregation of fish. In at least one case, we
have been able to acoustically observe an initial group of fish that undergoes
both fission (splitting) and fusion (recombining) behaviors. In doing so, we
are able to track the net movement, speed, and size of various parts of the
group, thereby providing some ground truth for cognitive functionality
models. [Research supported by the U.S. Office of Naval Research.]

9:25

1aA06. Phased-array Doppler sonar measurements at the equator:
Currents or swimming? Jerry A. Smith (SIO, UCSD, 9500 Gilman Dr.,
M.S. 0213, La Jolla, CA 92093-0213, jasmith@ucsd.edu)

A 64-channel 200 kHz phased array Doppler sonar (PADS) was
deployed on the Equator at 140 W, sampling a vertical slice of the ocean,
from 9 m to 200 m depth by 100 degrees, twice per second. The instrument
was operated for two nearly continuous time-series, Oct. 10-20 and Oct.24
to Nov. 3, 2012. While the PADS was operated off the Starboard side of the
R/V Revelle, a “Fast-CTD” (FCTD) was simultaneously operated off the
port stern, sampling to 250 m every 2.5 min. Headway was maintained at
less than 1 m/s relative to the surface flow (which was small, in contrast to
the ~1.5 m/s undercurrent at 100 to 130 m depth). Because of this slow
headway, motile scatterers were able to develop ship-centric swimming pat-
terns, particularly at night. This, in turn, introduced some subtly non-physi-
cal characteristics in the estimated vertical velocities in particular.
Animations of the backscatter intensity reveal a variety of scales and speeds
of the scatterers. Visual nighttime inspection revealed a preponderance of
small squid (< 30 cm) with the occasional large predator passing rapidly
through (not identified). In spite of this biological interference, reasonable
profiles of horizontal velocity were produced via a simple de-spiking
selector.
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9:40

1aAO7. Impacts of the warming of the continental shelf in spring 2012
on acoustic propagation conditions and fish distributions north of Cape
Hatteras. Glen Gawarkiewicz, Ke Chen, James F. Lynch (Woods Hole
Oceanogr. Inst., M.S. #21, Woods Hole, MA 02543, ggawarkiewicz@ whoi.
edu), Thomas M. Grothues (Rutgers Univ., NB, NJ), Arthur Newhall, and
Ying-Tsong Lin (Woods Hole Oceanogr. Inst., Woods Hole, MA)

During May 2012, we conducted hydrographic surveys in conjunction with
studies of acoustic scattering from fish schools north of Cape Hatteras. The
waters of the continental shelf were greater than 4° Degrees C. warmer than
prior observations during typical spring-time conditions in May 1996. In addi-
tion, the temperature gradients which normally exist across the shelfbreak front
were absent, leading to intensification of the shelfbreak frontal jet. We relate
the warming to large-scale atmospheric shifts and also report on the absence of
cold water fish species, which were expected to be abundant in the study area.

9:55-10:10 Break

10:10

1aA08. Deep-diving autonomous underwater vehicle provides insights
into scattering layer dynamics. Kelly J. Benoit-Bird (College of Earth,
Ocean & Atmos. Sci., Oregon State Univ., 104 CEOAS Admin Bldg., Cor-
vallis, OR 97331-0000, kbenoit@coas.oregonstate.edu)

Organisms within deep scattering layers are often too densely packed to be
ensonified as individuals using surface or seafloor based sensors, are too fast to
be easily captured by research nets yet too small for most fishing gear, and are
mixed with other individuals, making it difficult to interpret acoustic data from
these ecologically important animals. To address this, we integrated a two-fre-
quency, split-beam echosounder into an autonomous underwater vehicle
(AUV) capable of flight at 600 m. As part of a study on whale foraging ecology
off the Channel Islands, California, we flew the echosounders through scatter-
ing layers found at three depth ranges. Echoes were obtained from individual
scatterers within layers being foraged upon by Risso’s dolphins. Examining the
echo statistics throughout layers revealed remarkable heterogeneity of echo
strength and frequency response within layers that generally appeared homoge-
neous with respect to these same characteristics from ship-based echosounders.
Some layers were internally layered but most features showed distinct, small
patches of similar scatterers adjacent to those with different characteristics. The
extensive horizontal coverage and near target sampling permitted by the AUV-
based echosounders are providing a new understanding of the scales of biologi-
cal organization within horizontally extensive scattering features.

10:25

1aA09. Mapping the scatterscape of pelagic side scan sonar targets
relative to oceanographic features. Thomas M. Grothues (Inst. of Marine
and Coastal Sci., Rutgers Univ., Marine Field Station, 800 c/o 132 Great
Bay Blvd., Tuckerton, NJ 08087, grothues@marine.rutgers.edu), Arthur E.
Newhall, James F. Lynch, Glen G. Gawarkiewicz (Woods Hole Oceanogr.
Inst., Woods Hole, MA), and Kaela S. Vogel (Dept. of Marine Biology,
Univ. of North Carolina, Wilmington, Wilmington, NC)

Sonar reconnaissance of fishes for stock assessment and research has been
an effective and minimally invasive method of gathering abundance and distri-
bution data on scales of 10s to 100s of km since the 1950s. Yet, classification of
fishes remains one of the greatest challenges of active sonar surveys. Many vari-
ables affect sonar reflection, including size, shape, orientation to the sonar
source, the spatial relationship of individuals in a school to each other, and the
number and distribution of individuals within a school. The long wavelengths of
low frequency (typically <60 kHz) that allow depth penetration provide poor
small scale resolution for identifying objects. High frequency side scan sonar
(600—900 kHz), while imaging only over short ranges, can resolve individual
fish and thus orientation and behavior relevant to understanding low frequency
sonar returns and ecology. We demonstrate here that autonomous underwater
vehicles (AUVs) offer a mechanism for putting side scan sonar transducers near
potential targets together with telemetry, imaging, and oceanographic sensors,
and can thus work together with low frequency sonar to develop holistic scatter-
scapes of oceanographic features, inclusive of information on species identity,
orientation, behavior, abundance, individual size, and feature stability.

10:40

1aA010. Scattering and reverberation from fish schools in the 500-
1500 Hz band. Arthur Newhall, Ying-Tsong Lin, James F. Lynch (Appl.
Ocean Phys. and Eng., Woods Hole Oceanogr. Inst., 210 Bigelow Lab, MS
#11, Woods Hole, MA 02543, anewhall@whoi.edu), Glen G. Gawarkiewicz
(Physical Oceanogr., Woods Hole Oceanogr., Woods Hole, MA), and
Thomas M. Grothues (Rutgers Univ., Tuckerton, NJ)

We will report on the results from an experiment off Cape Hatteras,
North Carolina, to look at scattering and reverberation from fish schools in
the 500-1500 Hz band. The experiment, which was performed during the
period May 12-29, 2012, was a joint acoustics, biology, and physical ocean-
ography effort, with distinct, but coordinated, goals in each area. Acousti-
cally, we wished to examine the scattering of sound from fish schools over a
full range of azimuthal angles. To do this, we employed a source mounted
on an autonomous vehicle and a moored, four element array receiver. The
source traveled around the fish school and the receiver, giving the desired
angular diversity. Video images, sidescan sonar, and direct sampling of the
school allowed us to quantify the in-situ scattering field. Estimates for
attenuation and scattering versus azimuthal angle will be presented. Direc-
tions for analysis and further research will be discussed.

10:55

1aAO11. Deep sea organisms density estimation using a Dual Frequency
Identification Sonar (DIDSON). Giacomo Giorli (Oceanogr., Univ. of
Hawaii at Manoa, 1000 Pope Rd., Honolulu, HI 96822, giacomog@hawaii.
edu), Adrienne M. Copeland, Whitlow W. Au (Hawaii Inst. of Marine Biol-
ogy, Univ. of Hawaii at Manoa, Kaneohe, HI), and Jeff Polovina (Pacific
Island Fisheries Sci. Ctr., NOAA, Honolulu, HI)

Estimating the density of organism living in deep sea scatting layers is
of key importance for understanding the biomass in the mesopelagic layers.
Scientific echosounders are routinely used for this task; however, new imag-
ing sonar technologies pose the opportunity for estimating density of orga-
nism, as well as identification at smaller scales. During the 2013 NOAA
KONA Integrated Ecosystem, a Dual Frequency Identification Sonar (DID-
SON) (SoundMetrics Inc.) was used to estimate the density, length of organ-
isms in the deep sea scattering layers during nighttime and daytime along
the KONA coast of the island of Hawaii. At each station, an EK60 38 kHz
echosounder was used to find the depth of the deep sea scattering layers,
and the DIDSON was lower into the layer (or layers if two were present)
(about 500 and 600 m), and underneath the deeper layer (about 800 m). A
total of 4621 organisms were counted and sized. We estimated densities
ranging from 6 to 1 organism/m’. Density shows some variation between
locations and depth and organism as big as 3 m were sighted.

11:10

1aA012. Bioacoustic absorption spectroscopy measurements at the
shelf beak off Oregon. Orest Diachok (Appl. Phys. Lab., Johns Hopkins
Univ., 11100 Johns Hopkins Rd., Laurel, MD 20723, orestdia@aol.com)

This paper describes the results of a Bioacoustic Absorption Spectroscopy
(BAS) experiment, which was conducted at a biological hot spot at the shelf
break off Oregon in August 2012. The location of the hot spot was identified
by a NW Fisheries Science Center survey. This experiment included coinci-
dent measurements of transmission loss (TL), fish layer depths, fish length dis-
tributions, and continuous temperature profiles. The objective was to derive
the bioacoustic parameters of hake (a physoclist), the dominant species in this
region and other species from measurements of TL vs. range (0—10 km), fre-
quency (0.3-5 kHz), depth (0-260 m), and time of day, and demonstrate con-
sistency with trawl and echo sounder data. TL measurements were conducted
between a moving, ship-deployed, broadband source and a 24 element, water
column-spanning vertical array, which were provided by the Naval Research
Laboratory. This was the first BAS experiment that targeted a physoclist. Pre-
vious BAS experiments targeted physostomes. The TL data exhibited absorp-
tion lines that were as high as 2 dB/km. Absorption lines at relatively high
frequencies, which were observed on near-surface and mid-ocean hydro-
phones, are attributed to myctophids. Absorption lines, which were observed at
relatively low frequencies on near-bottom hydrophones, are attributed to hake.

11:25-11:50 Panel Discussion
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Session 1aBA

Biomedical Acoustics: Breast Ultrasound I

Koen W. A. van Dongen, Cochair
Lab. of Acoust. Wavefield Imaging, Faculty of Appl. Sci., Delft Univ. of Technol., P.O. Box 5046, Delft 2600 GA, Netherlands

Timothy E. Doyle, Cochair
Physics, Utah Valley Univ., MS 179, 800 W. University Parkway, Orem, UT 84058-5999

Chair’s Introduction—7:55

Invited Papers

8:00

1aBA1l. Three-dimensional ultrasound computer tomography at Karlsruhe Institute of Technology (KIT). Nicole V. Ruiter,
Michael Zapf, Torsten Hopp, Ernst Kretzek, and Hartmut Gemmeke (Inst. for Data Processing and Electronics, Karlsruhe Inst. of Tech-
nol., Postfach 3640, Karlsruhe 76021, Germany, nicole.ruiter@Xkit.edu)

The KIT 3D USCT surrounds the breast with ultrasound transducers on a 3D aperture and emits and receives nearly spherical wave
fronts for synthetic aperture focusing. This full 3D system achieves isotropic 3D resolution, has a nearly spatial invariant point spread
function, and allows fast data acquisition. The 3D USCT device is equipped with 2041 ultrasound transducers. The acquisition is carried
out by sequentially selecting a single emitter, sending a chirp at 2.5 MHz center frequency and recording the transmitted and reflected
waves with all receivers. Rotational and translational movement of the aperture is applied to enhance the image contrast. Up to 40 GB of
raw data is acquired with 480 parallel channels for digitization at 12 bit and 20 MHz sampling frequency. In a first pilot study, ten
patients with different lesions were imaged. Speed of sound, attenuation, and reflection images of each patient were derived from the
raw data. Overlaid volumes of the modalities show qualitative and quantitative information at a glance. The results are promising
because the breasts’ tissue structures and cancerous lesions could be identified in the USCT images.

8:20

1aBA2. Quantitative three dimensional nonlinear inverse scattering and reflection breast imaging: Initial clinical results. James
Wiskin, David Borup, Elaine Iuanow, John Klock, and Mark Lenox (CVUS, LLC, Inc., 3216 Highland Dr., Ste. 100, Salt Lake City, UT
84106, jwiskin.cvus@gmail.com)

Water bath breast scanners utilize either ray based or inverse scattering techniques for the quantitative images. The 3D inverse scat-
tering approach we use requires a 3D forward and back-propagation problem to be solved, resulting in ~1.2 mm resolution images. The
resulting speed of sound map is then used in a 3D inhomogeneous, eikonal equation based reflection algorithm to account for refraction
effects, and yield a 3D co-registered speckle free 360 degree compounded B-scan like volume. There is no harmful ionizing radiation,
no compression, and no required contrast agents for proper utilization of our device. The quantitative transmission ultrasound (QTUS)
images are independent of operator skill. The patient lies prone on a full length table with the breast pendant in the water bath. The
breast is gently immobilized with the use of a breast retention pad that magnetically “attaches” to a magnetic retention rod for imaging
of the breast. Scan time for each breast is approximately 10 min. We will show full 3D quantitative images obtained from consented,
anonymous patients from several academic collaborating institutions. We will compare our QTUS images with mammographic, MRI,
and hand held US images, and correlate biopsy results where appropriate.

8:40

1aBA3. Clinical breast imaging with ultrasound tomography: A description of the SoftVue system. Neb Duric, Peter Littrup
(Oncology, Karmanos Cancer Inst., 4100 John R, Detroit, MI 48201, duric@karmanos.org), Olivier Roy, Cuiping Li, Steve Schmidt,
Xiaoyang Cheng, and Roman Janer (Delphinus Medical Technologies, Plymouth, MI)

We describe the technical design and performance of SoftVue, a breast imaging device based on the principles of ultrasound tomogra-
phy. SoftVue’s imaging sensor is a ring shaped transducer operating at 3 MHz and consisting of 2048 elements. Data acquisition is
achieved through 512 receive channels. The transducer encircles the breast, which is immersed in warm water while the patient lies in a
prone position. The transducer is translated vertically to acquire data from the entire breast. The acquired data are used to reconstruct
images using tomographic inversions. The reconstruction engine is based around a blade-server design that houses multiple CPUs and
GPUs. Separate algorithms are used to reconstruct reflection, sound speed, and attenuation images. A patient scan generates a stack of each
type of image. The system was designed