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Declaration for Inter Partes Review of USP 11,290,836
I. Introduction

I, Ingrid Hsieh-Yee, Ph.D., do hereby declare as follows:

1. I have personal knowledge of all of the matters about which I testify in
this declaration.

2. I have been retained as an independent expert witness on behalf of Meta
Platforms, Inc. (“Meta”) for proceedings before the United States Patent and
Trademark Office (“PTO”) regarding the authenticity and public availability of
certain prior art references in relation to U.S. Patent No. 11,290,836 (“the ’836
patent,” Ex. 1001).

3. I am being compensated for my work in this matter at my customary
hourly rate. I am also being reimbursed for any reasonable expenses associated with
my work and testimony in this investigation. My compensation is not contingent on
the results of my study, the substance of my opinions, or the outcome of this matter.

A.  Qualifications and Professional Experience

4. My complete qualifications and professional experience are described
in my academic curriculum vitae (Ex. 1013). The following is a brief summary of
my relevant qualifications and professional experience.

5. In 2022, I was conferred the title of Professor Emerita after 32 years as
a professor in the Department of Library and Information Science at the Catholic

University of America. [ have experience working in an academic library, a medical

Meta Platforms, Inc.

Exhibit 1012
Page 004



Declaration for Inter Partes Review of USP 11,290,836

library, and a legislative library. I hold a Ph.D. in Library and Information Studies
from the University of Wisconsin-Madison and a Masters in Library and Information
Studies from the University of Wisconsin-Madison.

6. I am an expert on library cataloging and classification and have
published two editions on this subject, Organizing Audiovisual and Electronic
Resources for Access: A Cataloging Guide (2000 and 2006). I taught a variety of
courses, including Cataloging and Classification, Advanced Cataloging and
Classification, Organization of Internet Resources, Organization of Information,
Metadata, Digital Content Creation and Management, Internet Searches and Web
Design, Information Literacy Instruction, Advanced Information Retrieval and
Analysis Strategies, and The Information Professions in Society. I am familiar with
metadata schema design and implementation. In my teaching, I covered the design
and implementation of metadata in databases, search engines, digital repositories,
digital libraries, and digital archives. I also covered how information organization
affects the discovery and access to digital resources on the Internet. My research
interests cover cataloging and classification, information organization, metadata,
information retrieval, information architecture, digital collections, scholarly
communication, social media, user interaction with information systems, and others.

7. I am very familiar with a library cataloging encoding standard known

as the “Machine-Readable Cataloging” standard, also known as “MARC,” which
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Declaration for Inter Partes Review of USP 11,290,836

became the national standard for sharing bibliographic data in the United States by
1971 and the international standard by 1973. I am also personally familiar with the
Online Computer Library Center (OCLC), which is the largest bibliographic
network of the world, with more than 554 million records and thousands of member
institutions (many of which are libraries of some type) in more than 100 countries. I
am also personally familiar with WorldCat (http://www.worldcat.org), which is a
free web portal for users to explore more than 10,000 libraries worldwide. I provide
a brief overview of MARC records, OCLC, WorldCat, and cataloging below at
Section LE.

8. I am also personally familiar with many online catalogs, databases, and
search engines. In preparing for this declaration, I used the following authoritative
information systems to search for records:

e ACM Digital Library (https://dl.acm.org/)

e (Catalog of US Government Publications (CGP)

(https://catalog.gpo.gov/F?RN=431058606)

e Google Scholar (https://scholar.google.com)
e [EEE Xplore Digital Library

(https://ieeexplore.ieee.org/Xplore/home.jsp)

e NASA Technical Reports Server (NTRS, https://ntrs.nasa.gov/)

e OCLC FirstSearch (https:/firstsearch.oclc.org/)
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Online catalog of the Library of Congress (https://catalog.loc.gov/)
Online catalog of the Linda Hall Library

(https://catalog.lindahall.org/discovery/search?vid=01 LINDAHALL 1

NST:LHL)
Online catalog of the North Carolina State University Libraries

(https://catalog.lib.ncsu.edu/)

Online catalog of the STAATS- UND
UNIVERSITATSBIBLIOTHEK CARL VON OSSIETZKY

(https://kataloge.hh.gbv.de/LNG=DU/DB=1/)

Online catalog of the Stanford University Library

(https://searchworks.stanford.edu/)

Online catalog of the University of Michigan Library

(https://search.lib.umich.edu/catalog?library=All+libraries)

Online catalog of the US Naval Academy Library
(https://www.usna.edu/Library/)
Public catalog of the US Copyright Office (https://cocatalog.loc.gov/)

WorldCat (https://www.worldcat.org)
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Declaration for Inter Partes Review of USP 11,290,836
B.  Scope of This Declaration
0. I have been asked to offer an opinion on the authenticity and public
availability date of the following documents:
e Begault, Durand R., (2000, August), 3-D Sound for Virtual Reality and
Multimedia, NASA-TM-2000-209606, published by the National

Aeronautics and Space Administration (NASA), Ex. 1006 (“Begault”’);

e Finnegan, D. J.,, O'Neill, E., & Proulx, M. J., (2016, May),
“Compensating for distance compression in audiovisual virtual
environments using incongruence,” in Proceedings of the 2016 CHI
Conference on Human Factors in Computing Systems, pp. 200-212, Ex.
1005 (“Finnegan™);

e Algazi, V. R., Duda, R. O., Thompson, D. M., & Avendano, C., (2001,
October), “The cipic hrtf database,” in Proceedings of the 2001 IEEE
Workshop on the Applications of Signal Processing to Audio and
Acoustics, pp. 99-102, Ex. 1008 (“Algazi”);

e Zhou, Z., Cheok, A. D., Yang, X., & Qiu, Y., (2004, October), “An
experimental study on the role of software synthesized 3D sound in

augmented reality environments,” Interacting with Computers, vol. 16,

issue 5, pp. 989-1016, Ex. 1011 (“Zhou™).
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Declaration for Inter Partes Review of USP 11,290,836

10. I am rendering my expert opinion on the authenticity of the documents
referenced herein and on whether they were published. I will provide my opinion on
when and how these documents were publicly disseminated or otherwise made
publicly available to the extent that persons interested and ordinarily skilled in the
subject matter or art, exercising reasonable diligence, could have located and
retrieved these documents.

11. I am informed by counsel that an item is considered authentic if there
is sufficient evidence to support a finding that the item is what it is claimed to be. I
am also informed that authenticity can be established based on the contents of the
documents themselves, such as the appearance, content, substance, internal patterns,
protocols followed or other distinctive characteristics of the item.

12. I am informed by counsel that a given reference is “published” if it is
publicly accessible upon a satisfactory showing that such a document has been
disseminated or otherwise made publicly available to the extent that persons
interested and ordinarily skilled in the subject matter or art could locate it exercising
reasonable diligence and obtain the document. I have also been informed by counsel
that materials available in a library constitute “printed publications” if they are
cataloged and indexed according to general library practices and protocols that make

the references available and accessible to members of the interested public.
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Declaration for Inter Partes Review of USP 11,290,836

13. I have been informed by counsel that the *836 patent was filed in the
United States on October 5, 2020 and that it claims priority to a parent application
filed on May 24, 2017. I have assessed public accessibility of the documents
referenced below as of this claimed priority date.

C. Person of Ordinary Skill in the Art

14. I have been informed by counsel that the subject matter of this
proceeding relates to virtual/augmented reality systems.

15. I have been informed by counsel that a person of ordinary skill in the
art at the time of the inventions (“POSA”) is a hypothetical person who is presumed
to be familiar with the relevant field and its literature at the time of the inventions.
This hypothetical person is also a person of ordinary creativity, capable of
understanding the scientific principles and literature applicable to the pertinent field.

16. Iam told by counsel that persons of ordinary skill in this subject matter
or art in the 2017 timeframe would have had a Bachelor’s degree in computer
science/engineering, digital signal processing, spatial audio, or a related field, with
coursework in computer programming or virtual/augmented reality, and at least two
years of industry experience, or academic research experience, in virtual/augmented
reality, audio engineering, or an equivalent. Additional education can compensate

for less experience, and vice-versa.
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Declaration for Inter Partes Review of USP 11,290,836

17. It is my opinion that such a person would have been actively engaged
in learning about the field, possibly through formal instruction through the
bibliographic resources. By at least May 2017, such a person would have had access
to a vast array of print and electronic resources, including at least the documents
referenced below.

D. Evidence Considered in Forming My Opinions

18.  In the preparation of this declaration, I have reviewed the documents
referenced below and any other documents I reference herein, and each of these is a
type of material that experts in my field would reasonably rely upon when forming
their opinions:

(1) NTRS metadata record for Begault-2000, available at
https://ntrs.nasa.gov/citations/20010044352 from the NASA

Technical Reports Server, accessed and obtained on January 24,
2023, Appendix 1006A;

(2) Bibliographic and MARC records for the microfiche version of
Begault-2000, available at
https://catalog.gpo.gov/F/?func=direct&doc_number=00054765
6&local_base=GPOO1PUB from the Catalog of U.S

Government Publications, accessed and obtained on January 24,
2023, Appendix 1006B;

(3) Bibliographic and MARC records for the microfiche version of
Begault-2000, available at
https://searchworks.stanford.edu/view/4702295 from the online
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)

(6)

(7)

Declaration for Inter Partes Review of USP 11,290,836

catalog of Stanford University Library, accessed and obtained on
January 24, 2023, Appendix 1006C;

Bibliographic and MARC records for Begault-1994 published by
AP Professional in 1994, available at
https://lccn.loc.gov/94028168 from the online catalog of the

Library of Congress, accessed and obtained on January 24, 2023,
Appendix 1006D;

Copyright registration record for Begault-1994 published by AP
Professional in 1994, available at https://cocatalog.loc.gov/cgi-
bin/Pwebrecon.cgi?vi=1&ti=1,1&Search%SFArg=Begault%?2
C%?20Durand&Search%SFCode=NALL&CNT=25&PID=btFS
Bdi9JGlyuOTDnCQetE_g75Za&SEQ=20230124170624&SID

=2 from the public catalog of the U.S. Copyright Office, accessed
and obtained on January 24, 2023, Appendix 1006E;
Bibliographic and MARC records for Begault-1994 published by
AP Professional n 1994, available at
https://usna.primo.exlibrisgroup.com/permalink/01USNA_INS
T/5rvora/alma991000609529706751 from the online catalog of

the US Naval Academy Library, accessed and obtained on
January 24, 2023, Appendix 1006F;

Bibliographic and MARC records for Begault-1994 published by
AP Professional in 1994, available at
https://searchworks.stanford.edu/view/3099834 from the online

catalog of Stanford University Library, accessed and obtained on

January 24, 2023, Appendix 1006G;
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(11)

Declaration for Inter Partes Review of USP 11,290,836

1995 and 2001 Citations to Begault-1994 published by AP
Professional in 1994, obtained from Google Scholar, Appendix
1006H;

ACM Digital Library metadata record for Finnegan, available at
https://dl.acm.org/doi/abs/10.1145/2858036.2858065, and front
matter of the Proceedings of the 2016 CHI Conference on
Human Factors in Computing Systems that contains Finnegan,

available at

https://dl.acm.org/action/showFmPdf?doi=10.1145%2F285806,

accessed and obtained on February 22 and 28, 2023, Appendix
1005A;

Record for_#chi4good CHI 2016 : San Jose, CA, USA, May 7 -
12 : proceedings : the 34th Annual CHI Conference on Human
Factors in Computing Systems that contains Finnegan, available
at https://www.worldcat.org/title/949884930 from WorldCat; a
German library record for this conference proceedings, available
at
https://kataloge.hh.gbv.de/DB=1/SET=1/TTL=1/CMD?ACT=S
RCHA&IKT=1016&SRT=YOP&TRM=9781450333627 from
the online catalog of STAATS- UND
UNIVERSITATSBIBLIOTHEK CARL VON OSSIETZKY;
and the OCLC FirstSearch record for this library record
(subscription required for access to OCLC FirstSearch),
Appendix 1005B;

IEEE  metadata record for Algazi, available at
https://ieeexplore.ieee.org/abstract/document/969552 from the

10
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(13)

(14)

(15)

Declaration for Inter Partes Review of USP 11,290,836

IEEE Xplore Digital Library, accessed and obtained on February
22,2023, Appendix 1008A;

Library copy of Algazi, obtained from the Linda Hall Library,
Appendix 1008B;

Bibliographic and MARC records for Proceedings of the 2001
IEEE Workshop on the Applications of Signal Processing to
Audio and Acoustics that contains Algazi, available at
https://catalog.lindahall.org/permalink/O1LINDAHALL_INST/
191da7s/alma993595233405961 from the online catalog of the
Linda Hall Library, accessed and obtained on March 9, 2023,
Appendix 1008C;

Bibliographic and MARC records for Proceedings of the 2001
IEEE Workshop on the Applications of Signal Processing to
Audio and Acoustics that contains Algazi, available at
https://catalog.lib.ncsu.edu/catalog/NCSU1530971 from the
online catalog of the North Carolina State University Library,
accessed and obtained on April 25, 2023, Appendix 1008D;
Copyright registration record for Proceedings of the 2001 IEEE
Workshop on the Applications of Signal Processing to Audio and
Acoustics, available at https://cocatalog.loc.gov/cgi-
bin/Pwebrecon.cgi?Search Arg=Proceedings+of+the+2001+IE
EE+Workshop+on+the+Applications+of+Signal+Processing+t
ot+Audio+and+Acoustic&Search Code=TALL&PID=CnSHsJc
_2VImSpJqtQaBGB89P4 r&SEQ=20230504135156&CNT=2
5&HIST=1 from the public catalog of the US Copyright Office,
accessed and obtained on March 1, 2023, Appendix 1008E;

11
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(16) Citations to A4lgazi, obtained from Google Scholar, Appendix
1008F;

(17) IEEE  metadata record for Zhou, available at
https://ieeexplore.ieee.org/document/8160489 from the IEEE

Xplore Digital Library, accessed and obtained on January 13,
2023, Appendix 1011A;

(18) Library of Congress copy of Zhou, obtained on January 13, 2023,
Appendix 1011B;

(19) Bibliographic and MARC records for [Interacting with
Computers that contains Zhou, available at

https://Iccn.loc.gov/89658522/ from the online catalog of the

Library of Congress, accessed and obtained on January 13, 2023,
Appendix 1011C;

(20) University of Michigan Library copy of Zhou, obtained on
January 17, 2023, Appendix 1011D;

(21) Bibliographic and MARC records for [Interacting with
Computers that contains Zhou, available at

https://search.lib.umich.edu/catalog/record/9900247643701063

81 from the online catalog of the University of Michigan Library,
accessed and obtained on January 13, 2023, Appendix 1011E;

(22) Citations to Zhou, obtained from Google Scholar, Appendix
1011F.

These records are identified and discussed in this declaration. Experts in the

field would reasonably rely on the data described herein to form their opinions.
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E. Overview of MARC Records, OCLC, WorldCat, and Cataloging

19. MARC is the primary communications protocol for the transfer and
storage of bibliographic metadata in libraries. Experts in my field would reasonably
rely upon MARC records when forming their opinions.

20. A MARC record consists of several fields, each of which contains
specific data about the work. Each field is identified by a standardized, unique, three-
digit code corresponding to the type of data that follows. Appendix A is a true and
correct copy of Parts VII to X of “Understanding MARC Bibliographic: Machine-
Readable Cataloging” (http://www.loc.gov/marc/umb/um07to10.html) from the
Library of Congress. Understanding MARC Bibliographic was originally published
by the Follett Software Co. and copyrighted in 1988. Editions in 1989, 1990, 1994,
1998, 2000, 2003 and 2009 include changes. The latest edition was copyrighted in
2009. This document explains commonly-used MARC fields. For example, the
personal author of the work is recorded in Field 100, the title is recorded in Field
245, publisher information is recorded in Field 260, the physical volume and
characteristics of a publication are recorded in Field 300, and topical subjects are

recorded in Fields 650.

21.  OCLC was founded in 1967 to promote and support library cooperation.

According to the “Third Article, Amended Articles of Incorporation of OCLC

Online Computer Library Center, Inc.,” OCLC was created “to establish, maintain

13
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and operate a computerized library network and to promote the evolution of library
use, of libraries themselves, and of librarianship, and to provide processes and
products for the benefit of library users and libraries, including such objectives as
increasing availability of library resources to individual library patrons and reducing
the rate of rise of library per-unit costs, all for the fundamental public purpose of
furthering ease of access to and use of the ever-expanding body of worldwide
scientific, literary and educational knowledge and information” (source:
https://www.oclc.org/content/dam/oclc/membership/articles-of-incorporation.pdf).

22. OCLC members can contribute original cataloging records in MARC
to the system or derive cataloging records from existing records, an activity referred
to as “copy cataloging.” When an OCLC participating institution acquires a work,
it can create an original MARC record for the work in OCLC’s Connexion system
(a system for catalogers to create and share MARC records), and the system will
automatically generate a code for the date of record creation in the yymmdd format,
and the creating library’s OCLC symbol is recorded in subfield “a” of the 040 field.
Once the MARC record is in Connexion, it becomes available to other OCLC
members for adoption to their local online catalogs (i.e., copy cataloging).

23. After a MARC record is created in Connexion, it also becomes
searchable and viewable on WorldCat, which is a free web portal for users to explore

more than 10,000 libraries worldwide. Records in WorldCat, however, are not
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presented in MARC fields. Instead, the data elements are labeled to help users
interpret the records. Thus, the information stored in MARC records in Connexion
is available to the interested public through the user-friendly WorldCat web portal.

24.  WorldCat is “the world’s largest network of library content and services”
and its features are summarized in ““What is WorldCat.org?”
(https://www.worldcat.org/about). WorldCat began operation in January 1998 as a
free web portal to the collections of more than 10,000 libraries worldwide. Through
WorldCat, users can search for information resources in their local libraries and
libraries around the world. WorldCat allows users to search for books, CDs, videos,
and many new types of digital content, such as audiobooks, in many languages.
Users can also retrieve research materials and article citations with links to their full
text. After an item is retrieved, WorldCat helps users identify a library nearby that
holds the item or all the libraries that hold the item. WorldCat is an efficient way to
explore the content held by more than 10,000 libraries around the world. WorldCat
is publicly accessible, and there is no fee to perform a search on WorldCat.

25. Library online catalogs gained acceptance in the early 1980s and many
libraries migrated their systems to the World Wide Web in the mid-1990s. Library
online catalogs are based on MARC records that represent their collections in order
to help the public understand what materials are publicly accessible in those libraries.

Most libraries with online catalogs have made their catalogs freely available on the

15
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Web. These online catalogs offer user-friendly search interfaces. Strong user interest
in keyword searches and the popularity of Google have led to the “googlization” of
library search systems. As a result, many library catalogs now provide a single search
box for users to conduct keyword searches, with additional support for searches by
author, title, subject terms, and other data elements such as ISBN (International
Standard Book Number). Library catalogs these days also offer features for users to
narrow their search results by language, year, format, and other elements. Many
libraries display MARC records on their online catalogs with labels for the data
elements to help the public interpret MARC records. Many libraries also offer the
option to display MARC records in MARC fields.

26. Libraries create MARC records for works they acquire, including books,
serials, motion pictures, and publications in other formats. Monograph cataloging is
fairly common in libraries, and most libraries make a newly cataloged monograph
available to the public soon after the cataloging work is completed, usually within a
week. Libraries can create original cataloging records or use an existing record in
OCLC to create a copy cataloging record. As soon as the cataloging record is
completed, it is added to the library’s online catalog for users. If the record is an
original record, it is also entered into the OCLC system. If it is a copy cataloging
record, the library’s holding symbol is attached to the existing original record in the

OCLC system to facilitate searching and interlibrary loan.
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27. Conference proceedings can be cataloged as monographs or serials,
depending on a library’s policy. Libraries usually choose to catalog conference
proceedings as monographs because records for monographs are easier for users to
discover and understand, and access to individual conference proceedings becomes
easier. Once a record for a conference proceedings is found, users can see the title,
conference name, subjects, and related contributors clearly identified in the record
and the call number will enable users to access the desired title quickly. Conference
proceedings cataloged as monographs are treated as regular monographs, and the
newly cataloged monographs typically become publicly accessible soon after the
cataloging work is completed, usually within a week. When conferences have the
same conference name over time and are held on a regular basis, libraries may
choose to catalog the proceedings of such conferences as serials. This means that
only one serial record is created for all the proceedings of a named conference, and
no individual records are created for newly received conference proceedings. This
approach saves cataloging time, and newly received conference proceedings are
made available for user access soon after serial check-in, usually within one week.

28.  The cataloging of serials and the serial check-in process are discussed
here to show how libraries usually provide access to newly received serial issues.
According to the glossary of the RDA: Resource Description and Access cataloging

standard, a serial is “a mode of issuance of a manifestation issued in successive parts,
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usually bearing numbering, that has no predetermined conclusion. A serial includes
a periodical, monographic series, newspaper, etc.” (RDA Toolkit at

https://original.rdatoolkit.org/rdagloss_rdaregistry.info-termList-Modelssue-

1003 _1.html, subscription required for access). Because the publisher of a serial
makes new issues of the serial available successively, a customary cataloging
practice is to create one bibliographic record for the serial, and the serial record
(encoded in MARC) typically provides information on the beginning date and
frequency of the serial, not the dates of individual issues. In other words, libraries
typically do not create MARC records for individual issues of a serial. Instead, they
rely on a serial check-in system to track the receipt of new issues. A common check-
in practice is to date stamp a new issue when it arrives. This practice has become
automated since the late 1990s, and libraries now vary in how they share the receipt
date of a new serial issue with the public. Some libraries use a date stamp, some affix
a label to indicate the receipt date, some pencil in the receipt date, and some do not
provide the information to the public.

29.  The serial check-in process usually takes less than an hour, and one of
the steps involves placing a date stamp on the new issue to document the date the
issue is checked in. After that, the holdings information of the serial is updated in
the library’s catalog so that users know which issues are available for request or

access. After serial check-in is completed, the new issue is placed on the shelf with
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the previous issues of the serial. Libraries with a public periodical room typically
place new issues in the periodical room for easy user access. Because information
presented in serials often reflects latest discovery, a general practice of libraries is to
make new issues of serials available for user access soon after they are checked in,
usually within a week.

II.  Authentication and Public Availability of Begault (Ex. 1006)
A.  Authentication

30. Ex. 1006 is a true and correct copy of 3-D Sound for Virtual Reality
and Multimedia by D. R. Begault (“Begault-2000”) that I obtained from the NASA
Technical Reports Server (NTRS). When I began my research on this work, I
searched Google Scholar for records for Begault and found a link that led me to the

metadata record for this work at https://ntrs.nasa.gov/citations/20010044352 on

NTRS. I followed the download link in this metadata record to obtain a copy of
Begault-2000. This copy is presented as Ex. 1006 in this Declaration.

31. Page | of Ex. 1006 is the cover that shows the title and author of this
work, identifies it as “NASA/TM-2000-209606” and indicates that it was published
in “August 2000” by the National Aeronautics and Space Administration, Ames
Research Center of Moffett Field, California. Page 2 is the acknowledgement page
that shows this work is available from the NASA Center for AeroSpace Information

of Hanover, MD and the National Technical Information Service of Springfield, VA.
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Pages 3 to 6 (internal pages v to viii) are the table of contents that shows this work
has six chapters, bibliographic references that begin on internal page 213 and an
index that begins on internal pages 229. Page 7 (internal page ix) is the “Preface to
the NASA Technical Memorandum version” by Begault who states that “[s]ince its
publication in 1994, 3-D Sound for Virtual Reality and Multimedia has received
considerable attention in the audio and virtual reality community ... [ have continued
to receive many requests for this book since it went out of print in 1998, and so have
decided to provide this facsimile of the original printing for virtual acoustic
researchers and enthusiasts.”

32. Internal page 244 of Ex. 1006 is the “Report Documentation Page” that
shows this work is a “Technical Memorandum,” the report date is “August 2000,”
the National Aeronautics and Space Administration is the sponsoring agency, and
“NASA/TM-2000-209606" is the sponsoring agency report number. This page also
shows an abstract that describes the topics covered by each of the six chapters and
indicates this technical memorandum “is a reprint of the 1994 book from Academic
Press.” In addition, this page shows this technical memorandum has a total of 244
pages, its subjects are “Virtual reality,” “Acoustics,” and “Human-machine
interfaces.” This page also shows that the security classification of Begault-2000,
the report documentation page, and the abstract is “Unclassified,” meaning there is

no access restriction on the report, the document page or the abstract.
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33. Ex. 1006 is in a condition that creates no suspicion about its
authenticity. Specifically, this copy is not missing any intermediate pages, the text
on each page appears to flow seamlessly from one page to the next, and there are no
visible alterations to the document. Furthermore, this copy of Begault-2000 was
found in the custody of NASA, the sponsoring agency of this report, a place where,
if authentic, it would likely be found. I therefore see no reason to question the
authenticity of this copy of Begault-2000.

B. NASA Metadata Record

34.  Appendix 1006A is a true and correct copy of the NASA metadata
record for Begault that I obtained from the NASA Technical Reports Server (NTRS).
I personally located, identified and obtained this metadata record. This is the type of
record experts in my field would reasonably rely upon when forming their opinion.
The NASA metadata record is presented as Appendix 1006A in this Declaration.

35. Page | of Appendix 1006A shows the metadata record is available at

https://ntrs.nasa.gov/citations/20010044352. The metadata record shows the title,

abstract, document ID, and document type of Begault-2000. The “Authors” field
shows Begault as the first author. The “Publication Date” field shows this work was
published on “August 1, 2000” and the “Date Acquired” field shows this work was
acquired by NTRS on “September 7, 2013,” making Begault-2000 discoverable on

NTRS from that date on. The metadata record also shows the report/patent numbers
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and the funding number. The “Distribution Limits” field shows the work can be
distributed to the public, and the “Copyright” field shows this report is a “Work of
the US Gov. Public Use Permitted.” The metadata record also shows this work is
available for download. The title, abstract, first author, publication date, report
number, funding number, and distribution limit match the information presented in
Ex. 1006, confirming this metadata record represents Begault-2000.

C. U.S. Government Publications Catalog Records

36. Because the NASA metadata record (Appendix 1006A) indicates
Begault-2000 is a work of the US government, I searched the Catalog of the U.S.
Government Publications (CGP) to determine if any records were created for this
work, and the search results showed that GPO (Government Publications Office)
cataloged the microfiche version of Begault-2000 and made it discoverable in their
online catalog in 2002. The library records are presented as Appendix 1006B in this
Declaration.

37. Appendix 1006B is a true and correct copy of the bibliographic record
and MARC record for the microfiche version of Begault-2000. 1 personally located,
identified, and obtained these library records. This is the type of record experts in
my field would reasonably rely upon when forming their opinion.

38. Pages 1 to 2 of Appendix 1006B are the bibliographic record for the

microfiche version of Begault-2000 that shows the title, author, publisher and

22

Meta Platforms, Inc.

Exhibit 1012
Page 025



Declaration for Inter Partes Review of USP 11,290,836

distributor, series title and numbering, and the “August 2000” publication date on
the cover. The information in these fields matches the information presented in the
copy obtained from the NASA Technical Reports Server (Ex. 1006), confirming this
record represents Begault-2000. Since 1895 the United States Government Printing
Office (GPO) has managed the Federal Depository Library Program (FDLP) to
provide free public access to U.S. federal government publications. The print format
was the dominant format for document distribution for many years, and by 1978 US
government publications were also distributed in microfiche (source: Powell, M. S.
(1999), The US Federal Depository Library Program and US Government
Information in an Electronic Environment: Issues for the Transition and the
Millennium). Because microfiche was a common format to distribute US
government publications to depository libraries, GPO cataloged the microfiches and
made GPO records available to depository libraries for copy cataloging to facilitate
public discovery and access to government publications. Appendix 1006B is an
example of this type of record. The “SuDoc Number” field shows the
“Superintendent of Documents” number that is the type of call number typically
applied to federal documents. The first general note shows the shipping list no. for
the microfiche version of Begault-2000 is “2002-0039-M.” Two Linking Field notes

show this work is also available in print and online.
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39. Pages 3 and 4 are the MARC record for the microfiche version of
Begault-2000. The first six digits of Field 008 show the MARC record was created
on “021030” (i.e., October 30, 2002), and Subfield “a” of Field 040 shows the record
was originally created by “GPO” (the Government Printing Office at the time, later
changed to Government Publications Office). Data from Fields 008 and 040 inform
my opinion that since October 30, 2002, the microfiche version of Begault-2000 has
become discoverable in the catalog of the Government Printing Office. Appendix
1006B shows that Begault is included as the author in Field 100, title is recorded in
Field 245, a variant title is included in Field 246 to help users discover this work, the
NASA Center for AeroSpace Information is included in Field 264 to help users
obtain this work, Field 533 explains that this MARC record represents a microfiche
reproduction of the original work, and Field 710 shows Ames Research Center can
be used to discover this work.

40. Subjects of Begault-2000 are represented in Field 086 by a
Superintendent of Documents Classification number of “NAS 1.15:209606 and by
six Library of Congress subject headings in Fields 650, with “Sound,” “Sound-
waves,” “Virtual reality,” “Human-computer interaction,” “Signal processing,” and
“Psychoacoustics” as the topics.

41. This MARC record shows that Begault-2000 was published in 2000,

and the MARC record for the microfiche version has made it discoverable at the
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online catalog of the Government Printing Office Library since October 30, 2002.
Interested users would have been able to conduct subject searches by the SuDocs
number and by the Library of Congress subject headings to discover this work. They
would also have been able to search for this work by the author, title, variant title,
and the publisher.

D.  Stanford University Records

42.  Appendix 1006C is a true and correct copy of the bibliographic record
and MARC record for the microfiche version of Begault-2000 that I obtained from
the online catalog of the Stanford University Library. I personally searched for
records for this work by its title and located, identified, and obtained these records.
This is the type of record experts in my field would reasonably rely upon when
forming their opinion.

43.  Pages 1 to 3 of Appendix 1006C are the bibliographic record that
shows the title, author, imprint, physical description, series, contributor, subjects,
publication date, title variation, and notes for Begault-2000. Pages 4 and 5 are the
MARC record. The first six digits of Field 008 show the original MARC was created
on “021030” (i.e., October 30, 2002), Subfield “a” of Field 040 shows “GPO”
created the original record, and Field 916 shows Begault-2000 was cataloged by the
Stanford University Library on “20021212” (i.e., December 12, 2002). Data from

Fields 008, 040 and 916 inform my opinion that the Stanford University Library
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used the original MARC record created by GPO on October 30, 2002, for copy
cataloging and completed their copy cataloging record on December 12, 2002,
making the microfiche version of Begault-2000 discoverable in their online catalog
from that date on.

44. Because the Stanford University Library MARC record is a copy
cataloging record based on the GPO MARC record, it is natural that the two records
have many fields in common, including the SuDoc Classification number in Field
086, the author in Field 100, title in Field 245, variant title in Field 246, publisher
and distributor information in Field 260 (or 264), physical description in Field 300,
series information, notes, microfiche reproduction note in Field 533, subject heading
fields in Fields 650, and the publisher in Field 710. In addition, the Stanford
University Library MARC record has a Field 530 that indicates this work is also
“available via Internet from the NTRS web site. Address as of 5/22/06:

http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/200100443252%5F200107118

7.pdf; current access is available via PURL” and the PURL in Field 856 shows the

permanent URL of this work is https://purl.fdlp.gov/GPO/LPS70089, which led me

to an online version Begault-2000. I have compared the online version with Ex. 1006
and concluded that the two copies are the same.
45.  The Stanford University Library records (Appendix 1006C) is a copy

cataloging record completed on December 12, 2002, making Begault-2000
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discoverable in the library online catalog from that date on. Users would have been
able to conduct subject searches by the SuDocs number and by the Library of
Congress subject headings to discover it. They would also have been able to search
for this work by the author, title, variant title, and the publisher. In addition, when
the online version of Begault-2000 became available in May 2006, the Stanford
University Library added a note to alert users of the availability of the online version
and a PURL note in Field 856 to lead users to the online version.

E. Library of Congress records for Begault-1994

46. The “Preface to the NASA Technical Memorandum version” by
Begault in Ex. 1006 states that the technical memorandum (NASA/TM-2000-
209606) was published in 1994 (“Begault-1994”), and in response to many requests,
he decided “to provide this facsimile of the original printing for virtual acoustic
researchers and enthusiasts.” To determine whether Begault-1994 was available in
libraries, I searched WorldCat by the title of this book and found a record at

https://worldcat.org/title/30701019 that shows the Library of Congress, the US

Naval Academy Library, and Stanford University Library are three of the holding
libraries. I then searched the online catalog of the Library of Congress for their

records for this book and the retrieved records at https://lccn.loc.gov/94028168 show

the library has two copies. These records are presented as Appendix 1006D in this

Declaration.
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47. Appendix 1006D is a true and correct copy of the bibliographic and
MARC records for 3-D Sound for Virtual Reality and Multimedia by Durand R.
Begault that was originally published by AP Professional in 1994. I personally
located, identified, and obtained these records. These are the type of record experts
in my field would reasonably rely upon when forming their opinions.

48. Pages 1 to 2 are the bibliographic record that shows the author, title,
publisher, physical description, ISBN (International Standard Book Number),
subjects, and classification numbers for this book. The “Item Availability” area
shows the call number for this book is “QA76.9.H85 B44 1994” for two copies
stored offsite, and users can request the copies at the Jefferson or Adams Building
Reading Rooms of the Library of Congress.

49. Pages 3 and 4 are the MARC record. The first six digits of Field 008
show the record was created on “940616” (i.e., June 16, 1994), and the “s1994” code
following the record creation date indicates this book has a single publication date
of 1994. Field 955 records local cataloging activities on this book, and the last
subfield shows “CIP ver. pv06 11-04-94.” This note indicates the original record
was a CIP record (Cataloging in Publication record created before publication of the
book) and the record was verified on November 4, 1994. Subfield “a” of Field 040
shows “DLC” created the record. According to the Directory of OCLC Members

(https://www.oclc.org/en/contacts/libraries.html), “DLC” is the OCLC library
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symbol for the Library of Congress. Data from Field 008, 955 and 040 inform my
opinion that the Library of Congress created a CIP record for Begault-1994 on June
16, 1994, before the book was published, and the CIP record was verified by Library
of Congress catalogers on November 4, 1994. As discussed above, a common library
practice is to process newly cataloged books quickly for public access and the
processing work is usually completed within a week after the cataloging work is
completed. Based on my experience with the Library of Congress and their
collections, it takes one to three months for a newly cataloged book to become
available for public access at the Library of Congress. It is therefore my opinion that
Begault-1994 would have become discoverable in the online catalog of the Library
of Congress on June 16, 1994, when the CIP record was created, and, after
processing, the library copy would have become publicly accessible between
December 1994 and February 1995 at the Library of Congress.

50. Field 020 shows the ISBN of Begault-1994, Field 100 shows Begault
as the author, Field 245 shows the title and statement of responsibility, and Field 260
shows AP Professional of Boston published this book in 1994. Field 300 shows the
physical details of this work, Field 504 shows the book includes bibliographical
references and index, and Field 740 shows a variant title is included to help users

discover this book.
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51.  Subjects of this book are represented in Field 050 by a Library of
Congress Classification number of “QA76.9.H85” that represents “Human-
computer interaction” and in Field 082 by a Dewey Decimal Classification number
of “621.389/3” that represents “Sound recording and reproducing system.” Subjects
are also represented in Fields 650 by five Library of Congress subject headings:
Human-computer interaction, Virtual reality, Multimedia systems, Computer sound
processing, and Sound in virtual reality. These subject representations enable users
to conduct subject searches to discover Begault-1994.

52. The MARC record (Appendix 1006D) informs my opinion that
Begault-1994 became searchable in the online catalog of the Library of Congress on
June 16, 1994, when the CIP record was created. Since June 1994 the MARC record
has supported users to discover Begault-1994 in the library’s online catalog by
subjects, author, title, variant title, and ISBN. After processing, the library copy
would have become publicly accessible between December 1994 and February
1995.

F.  Copyright Registration Record for Begault-1994

53.  Appendix 1006E is a true and correct copy of the copyright registration
record for 3-D Sound for Virtual Reality and Multimedia by Durand R. Begault that
was originally published by AP Professional in 1994. I obtained this record from the

public catalog of the United States Copyright Office in the Library of Congress by
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first accessing their website at http:// www.copyright.gov, following the “Learn

More” link under “Search Copyright Records” and selecting the “Official Public
Catalog (1978-present)” link to search for records by the author. I personally located,
identified and obtained this record. This is the type of record experts in my field
would reasonably rely upon when forming their opinions.

54. The title, author, imprint, copyright date, description and copyright
claimant information match the information presented in the Library of Congress
records (Appendix 1006D). The record shows “1994” is the date of creation, “1994-
09-23” is the date of publication, and this work was registered with the US Copyright
Office on “1994-10-19” and assigned a registration number of “TX0003918351.”

G. US Naval Academy Library Records for Begault-1994

55. My research on WorldCat identified the US Naval Academy Library as
another holding library of Begault-1994, so I obtained the records for this work from
their online catalog to determine the public availability date. I personally located,
identified, and obtained these records. They are the type of record experts in my field
would reasonably rely upon when forming their opinion. These records are presented
as Appendix 1006F in this Declaration.

56. Appendix 1006F is a true and correct copy of the bibliographic and
MARC records for Begault-1994 obtained from the US Naval Academy Library.

Pages 1 to 3 are the bibliographic record that shows this book is available “at Nimitz
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Library Third Floor General Stacks (QA76.9.H85 B44 1994).” The bibliographic
record includes title, ISBN, creator, subjects, other title, publisher, creation date,
format, and a local note.

57. Page 4 of Appendix 1006F is the MARC record. The first six digits of
Field 008 show the record was originally created on “940616” (i.e., June 16, 1994).
Field 005 is a machine-generated field that records the last time this MARC record
was modified, and it shows “19951121” (i.e., November 21, 1995) as the last record
modification date. Subfield “a” of Field 040 shows “DLC” (i.e., Library of
Congress) created the original record, and Subfield “d” shows “UNA” used the
original MARC record for copy cataloging. According to the Directory of OCLC
Members (https://www.oclc.org/en/contacts/libraries.html), “UNA” is the OCLC
library symbol for the US Naval Academy. Based on the data in Fields 008, 005 and
040, it is my opinion that the US Naval Academy Library used the Library of
Congress record to create a copy cataloging record for Begault-1994, and their
record was last modified by November 21, 1995, meaning this record would have
been in their online catalog no later than November 21, 1995, and the record would
have made Begault-1994 discoverable at least from that date on at this library.

58.  Because the US Naval Academy MARC record (Appendix 1006F) is
based on the Library of Congress MARC record (Appendix 1006D), the former

contains the same data as the latter, except for a few fields of local details. Appendix
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1006F shows that the interested public would have been able to conduct subject
searches to discover Begault-1994. They would also have been able to discover this
book by the author, title, variant title, and ISBN. The copy of this book would have
become publicly accessible at this library by November 28, 1995.

H. Stanford University Library Records for Begault-1994

59. My research on WorldCat also identified the Stanford University
Library as another holding library of Begault-1994, so 1 obtained their records from
their online catalog to determine the public availability date. I personally located,
identified, and obtained these records. They are the type of record experts in my field
would reasonably rely upon when forming their opinion. These records are presented
as Appendix 1006G in this Declaration.

60. Appendix 1006G is a true and correct copy of the bibliographic and
MARC records for Begault-1994 obtained from the Stanford University Library.
Pages 1 to 3 are the bibliographic record that shows this book has a call number of
QA76.9.H85 B44 1994, is stored at SAL3 (off-campus storage), and is available for
user request. The bibliographic record shows the title, author, imprint, physical
description, notes, subjects, and a variant title.

61. Pages 4 and 5 of Appendix 1006G is the MARC record. The first six
digits of Field 008 show the record was originally created on “940616” (i.e., June

16, 1994). Subfield “a” of Field 040 shows “DLC” (i.e., Library of Congress) created

33

Meta Platforms, Inc.

Exhibit 1012
Page 036



Declaration for Inter Partes Review of USP 11,290,836

the original record, and Field 916 shows Begault-1994 was cataloged on “19960205”
(i.e., February 5, 1996). Based on the data in Fields 008, 040, and 916, it is my
opinion that the Stanford University Library used the Library of Congress record to
create a copy cataloging record for Begault-1994, and completed their record on
February 5, 1996. These data mean that the Stanford University Library MARC
record was in their online catalog on February 5, 1996, making Begault-1994
discoverable from that date on.

62. Because the Stanford University Library MARC record (Appendix
1006G) is based on the Library of Congress MARC record (Appendix 1006D), the
former contains the same data as the latter, except that the Stanford University
Library record uses four Library of Congress subject headings, while the Library of
Congress record uses five Library of Congress subject headings. In addition, the
Stanford University Library record includes a contents note and a publisher’s
summary. Appendix 1006G shows that the interested public would have been able
to conduct subject searches to discover Begault-1994. They would also have been
able to discover this book by the author, title, variant title, and ISBN. The copy of
this book would have become publicly accessible at this library by February 12,

1996.
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L Usage Record

63.  Actual usage of a work is reflected by other publications that make
reference to it. The citation history of Google Scholar shows Begault-1994 was cited
1,791 times. Appendix 1006H shows five 1995 citations to Begault-1994 to
demonstrate early usage. The earliest citation appeared in August 1995. After
Begault-2000 was published by NASA as a Technical Memorandum, researchers
have continued to cite the original work, because Begault-2000 is a facsimile of the
original printing, and a common citation practice is to cite the original source when
it is known and available. I have included five 2001 citations in Appendix 1006H
to show that Begault-1994 continued to be cited after Begault-2000 became
available. Page 3 of Appendix 1006H is a screen capture of Google Scholar that
shows Begault-1994 was cited 1,791 times, page 4 is a screen capture showing it
was cited 11 times in 1995, and page 5 is a screen capture showing it was cited 53
times in 2001.

J. Summary of My Opinion on Begault-2000 and Begault-1994
64.  Begault-2000 (NASA/TM-2000-209606) (Ex. 1006) was published by

NASA in August 2000, and the NASA metadata record (Appendix 1006A) shows
that this work was added to the NASA Technical Reports Server system on
“September 7, 2013,” making it discoverable in this information system from that

date on. Because Begault-2000 is a US federal government publication, it was
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distributed in microfiche by the Government Printing Office (GPO) to a network of
libraries in the Federal Depository Library Program, and GPO created a MARC
record for the microfiche version on October 30, 2002 (Appendix 1006B) to
facilitate the discovery and access to Begault-2000 at depository libraries. As a
depository library, the Stanford University Library used the GPO record for copy
cataloging and completed their record on December 12, 2002 (Appendix 1006C).
The Stanford University Library record later added a note indicating the online
version of Begault-2000 was available on the NTRS web site by May 22, 2006, and
a PURL (permanent URL) note is included for users to access the online version at

https://purl.fdlp.gov/GPO/LPS70089; this link leads to the current PURL of this

work at https://permanent.fdlp.gov/lps70089/20010044352.pdf. Based on these

records, it is my opinion that Begault-2000 was published in August 2000, a
microfiche version was distributed to libraries in the Federal Depository Library
Program, the microfiche version was cataloged by GPO on October 30, 2002,
making the microfiche version discoverable from that date on in the online catalog
of the Government Printing Office. The GPO MARC record includes two notes to
alert users of the availability of the print and online versions of Begault-2000. After
the Stanford University completed their copy cataloging work on December 12,
2002, they updated their record with a note that by May 22, 2006, the online version

of Begault-2000 could be accessed via the permanent URL included in their record.
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It is therefore my opinion that the microfiche version of Begault-2000 would have
been discoverable at the GPO library and the Stanford University Library by October
and December of 2002, respectively, and interested users would have been able to
access the microfiche version within a week after the cataloging work was
completed. In addition, the Stanford University Library record shows that by May
22, 2006, the online version of Begault-2000 was publicly accessible. The NTRS
metadata record (Appendix 1006A) shows Begault-2000 would have been
discoverable in that information system by September 7, 2013.

65. Because Begault-2000 is a facsimile of the original printing of Begault-
1994, 1 obtained records from three libraries to show public accessibility of Begault-
1994 at libraries. The Library of Congress created a Cataloging in Publication record
for Begault-1994 on June 16, 1994, making this book discoverable in the library
catalog from that date on. After the Library of Congress verified the CIP record on
November 4, 1994, their copy would have become publicly accessible between
December 1994 and February 1995. The copyright registration record (Appendix
1006E) shows Begault-1994 was published on September 23, 1994. The MARC
record from the US Naval Academy Library shows their library used the Library of
Congress record for copy cataloging and they completed their cataloging work no
later than November 21, 1995. The MARC record from the Stanford University

Library shows they also used the Library of Congress record for copy cataloging and
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completed their cataloging work on February 5, 1996. These records inform my
opinion that Begault-1994 became discoverable in June 1994, and the copy would
have become publicly accessible between December 1994 and February 1995 at the
Library of Congress. The book became discoverable in November 1995 at the US
Naval Academy Library. It also became discoverable in February 1996 at the
Stanford University Library. Citation history shows the earliest citation to Begault-
1994 appeared in August 1995, and after Begault-2000 became available in August
2000, researchers have continued to cite Begault-1994 because it is the original
source.

III. Authenticity and Public Availability of Finnegan (Ex. 1005)
A.  Authentication

66. Ex. 1005 is a true and correct copy of “Compensating for Distance
Compression in Audiovisual Virtual Environments Using Incongruence” by
Finnegan et al. (“Finnegan™) in CHI 2016 : Proceedings, the 34th Annual CHI
Conference on Human Factors in Computing Systems, pp. 200-212, that I obtained
from the ACM Digital Library. When I began researching this article, I searched
Google Scholar for records for Finnegan, and the entry for this article led me to the
ACM metadata record for this article at
https://dl.acm.org/doi/abs/10.1145/2858036.2858065 in the ACM Digital Library.

I followed the link for “Get Access” to purchase Finnegan from the publisher. This
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ACM copy is presented as Ex. 1005 in this Declaration.

67. Ex.100S is a true and correct copy of Finnegan obtained from the ACM
Digital Library, the digital library created and maintained by the Association for
Computing Machinery (ACM). Page 1 (internal page 200) shows the title, authors,
abstract, author keywords and ACM Classification Keywords for this article. The

bottom of this page shows http://dx.doi.org/10.1145/2858036.2858065 as the article

DOI (Digital Object Identifier), “2016” as the copyright date and ACM as the
copyright holder, “978-1-4503-3362-7" as the ISBN of this work, and “Chi’ 16, May
07-12, 2016, San Jose, CA, USA” as the conference information. A running title of
“3D Virtual Space, #chidgood, CHI 2016, San Jose, CA, USA” appears at the top of
all the pages of this article. Ex. 1005 shows Finnegan has a total of 13 pages,

including two equations, four figures, one table, and 46 references.

68. The ACM copy of Finnegan (Ex. 1005) is in a condition that creates no
suspicion about its authenticity. Specifically, this copy is not missing any
intermediate pages, the text on each page appears to flow seamlessly from one page
to the next, and there are no visible alterations to the document. Moreover, Ex. 1005
was found in the custody of a digital library owned and managed by the publisher, a
place where, if authentic, it would likely be found. Accordingly, I see no reason to

question the authenticity of the ACM copy of Finnegan (Ex. 1005).
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B. ACM Database Record for Finnegan

69. Appendix 1005A is a true and correct copy of the metadata record for
Finnegan obtained from the ACM Digital Library. I personally located, identified,
and obtained this record. This is the type of record experts in my field would
reasonably rely upon when forming their opinions. I used screen captures of the

record to produce this appendix.

70. Page 1 of Appendix 1005A shows the URL of the ACM metadata
record, the title, authors, publication source, and publication history (‘“Published: 07
May 2016”), link for article access, and an editorial note indicating “a corrigendum
was issued for this article on February 6, 2020.” Page 2 shows the article abstract,
which is the same as the abstract in the ACM copy of Finnegan (Ex. 1005). Page 3
shows a YouTube video entitled “Compensating for Distance Compression in
Audiovisual Virtual Env...” and the “Supplemental Material” area shows interested
users can play this MP4 file or download it. Page 4 shows two more items for
download and the beginning of the reference list. Page 5 shows citations and ACM
index terms for this article, Page 6 shows recommended articles that may be related
to this article. On the left side of the ACM metadata record, a link is provided for
“CHI ’16: Proceedings of the 2016 CHI.” This link leads to the ACM metadata
record for the CHI 16 proceedings at

https://dl.acm.org/doi/proceedings/10.1145/2858036. Page 9 is the ACM metadata
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record that identifies this work as “CHI ’16: Proceedings of the 2016 CHI
Conference on Human Factors in Computing Systems,” and shows Jofish Kaye and
Allison Druin as the general chairs of the conference, the “Association for
Computing Machinery” of New York as the publisher, “978-1-4503-3362-7" as the
ISBN of this work, and “07 May 2016 as the publication date. Page 10 shows
citation count, download numbers of the past six weeks, past 12 months, and
cumulative number. Page 11 shows the front matter of the conference proceedings
(the title page, copyright, chair’s welcome, and contents) is freely available to the
public at https://dl.acm.org/action/showFmPdf?doi=10.1145%2F2858036. 1
included the first six pages of this front matter in Appendix 1005A as pages 12 to

17.

71.  Page 12 is the cover that shows a logo of “CHI 2016 #ch4good” and
indicates that CHI 2016 took place from May 7 to 12 in San Jose, CA, USA, and the
ACM SIG CHI contributes to this publication. The cover also shows this publication
is the proceedings of the “34"™ Annual Chi Conference on Human Factors in
Computing Systems.” Page 13 is the copyright page that shows a “2015” copyright
date and the Association for Computing Machinery, Inc. as the copyright holder. It
also shows “978-1-4503-3362-7” is the ISBN assigned to this work, and ACM of
New York is the publisher. Pages 14 and 15 show the conference chair’s message,

and pages 16 and 17 (internal pages v and vi) are part of the table of contents that
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shows Finnegan is included in “Session: 3D Virtual Space” and is part of volume 1,
running from pages 200 to 212.

C. Hamburg Library Record & OCLC FirstSearch Record

72. To determine if Finnegan was available in libraries, I searched
WorldCat by the ISBN of the conference proceedings for records, and found the
earliest library record was created by a German library. The WorldCat record at

https://www.worldcat.org/title/949884930 shows “Staats- und

Univrsititsbibliothek Hamburg Carl von Ossietzky” (Hamburg State and University
Library Carl von Ossietzky) holds this conference proceedings. I obtained this
library’s record for the conference proceedings to verify the record content, and also
obtained a copy of this library record from the WorldCat database on OCLC
FirstSearch to determine the record creation date. These records are presented as
Appendix 1005B in this Declaration.

73. Appendix 1005B is a true and correct copy of the WorldCat record, the
Hamburg State and University Library record and the FirstSearch record for the
conference proceedings containing Finnegan. 1 personally located, identified, and
obtained these records. They are the type of records experts in my field would
reasonably rely upon when forming their opinions. Pages 1 to 3 are the WorldCat
record that shows the title, authors, genre, publisher, physical description, ISBN,

OCLC number, subjects, additional form entry, notes, and a note about full text
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access at the ACM Digital Library. Page 4 is a library record in German that shows
the proceedings was cataloged by the “Staats- und Uiversitatsbibliothek Hamburg
Carl von Ossietzky” and they used “#chidgood CHI 2016” as the main title. The
record includes CHI and the Association for Computing Machinery, Special Interest
Group on Computer and Human Interaction as the corporate authors. It also includes
three forms of the conference name, the language of this work, the publisher,
physical  description  (“Online-Ressource ; [llustrationen™), genre
(“Konferenzschrift”), ISBN, and subject terms assigned to this work. In addition, the
record includes a variant title and indicates this work has a print version published
by the same publisher. The title, variant title, conference names, language, publisher,
and format information are consistent with the information presented in the front
matter of the conference proceedings included in Appendix 1005A, confirming the
record represents the conference proceedings containing Finnegan.

74. Pages 5 and 6 are the library’s record that I obtained from the WorldCat
database on OCLC FirstSearch, which is a subscription-based search system that
hosts many databases of scholarly materials. OCLC FirstSearch is different from the
WorldCat on the Internet, which is a free web portal for information seekers to
explore the collections of more than 10,000 libraries worldwide. The records in
OCLC FirstSearch contain more technical details than records available on the free

web portal, WorldCat. The record on OCLC FirstSearch for the conference
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proceedings shows “#chi4dgood” as the main title, and “Staats &
Universitatsbibliothek Hamburg* as the holding library. The data in the German
record (page 4) are contained in this OCLC FirstSearch record (pages 5 and 6),
including the title, corporate authors, conference names, publisher, year of
publication, description (“Online-Ressource Illustrationen™), language, ISBN,
access method, genre (“Konferenzschrift”), note, other format available, other titles,
and two subject terms. The “Update” field shows this record was last updated on
“20220803” (i.e., August 3, 2022). The “Date of Entry” field on page 6 shows this
record was first entered into OCLC on “20160517” (i.e., May 17, 2016), the
accession number field shows a record number of OCLC 949884930, and the
database field shows this record is in the WorldCat database. Taken together, these
three records in Appendix 1005B inform my opinion that the conference
proceedings containing  Finnegan was cataloged by  “Staats- und
Uiversitétsbibliothek Hamburg Carl von Ossietzky” and their MARC record was
entered into OCLC on May 17, 2016, making the record discoverable from that date
on in their online catalog, in OCLC FirstSearch, and also on WorldCat, the free web
portal. Interested users would have been able to conduct subject searches to locate
this proceedings. They would also have been able to use the ISBN, conference

names, title of the proceedings, variant title, and sponsor to locate this proceedings.
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D. Usage Record
75. Actual usage of a publication is reflected by the papers that make
reference to it. Citation history on Google Scholar shows Finnegan has been cited at

least 54 times. I have identified two 2016 citations to demonstrate early usage:

(1) Janzen, I. (2016, August). Modeling distal pointing on large screens:
the influence of target depth (Doctoral dissertation, University of

British Columbia).

(2) Bates, E., & Boland, F. (2016, September). Spatial music, virtual
reality, and 360 media. In Audio Engineering Society Conference: 2016
AES International Conference on Audio for Virtual and Augmented
Reality. Audio Engineering Society.

E. Summary of My Opinion on Finnegan

76.  The ACM copy of Finnegan (Ex. 1005) shows it was published on May
7, 2016 by the ACM. The ACM metadata record (Appendix 1005A) shows
Finnegan has been discoverable on the ACM Digital Library, and users whose
institutions subscribe to the ACM Digital Library can access Finnegan without
paying a fee, and other users can purchase this article from this digital library.
Records in Appendix 1005B show that “Staats- und Univrsitatsbibliothek Hamburg
Carl von Ossietzky” (Hamburg State and University Library Carl von Ossietzky)

created the earliest library record for the online version of the conference
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proceedings containing Finnegan, and their record was entered into the WorldCat
database on OCLC on May 17, 2016, making the conference proceedings
discoverable from that date on in the library’s online catalog, the OCLC FirstSearch
system, and on WorldCat, the free web portal. The documents I have reviewed
inform my opinion that the conference proceedings containing Finnegan would have
become publicly discoverable from May 17, 2016 on. Citation records show that
early citations to Finnegan appeared in August and September of 2016.

IV. Authentication and Public Availability of Algazi (Ex. 1008)
A.  Authentication

77. Ex. 1008 is a true and correct copy of “The cipic hrtf database™ by
Algazi et al. (“Algazi”) in Proceedings of the 2001 IEEE Workshop on the
Applications of Signal Processing to Audio and Acoustics, pp. 99-102, that I
obtained from the IEEE Xplore Digital Library (IEEE Xplore) of the Institute of
Electrical and Electronics Engineers (IEEE). When I began researching this article,
I searched Google Scholar for records for A/gazi, and the entry for this article led me
to the IEEE metadata record for this article at

https://ieeexplore.ieee.org/abstract/document/969552 in IEEE Xplore. I used the

PDF link in this record to purchase A/gazi from the publisher. This IEEE copy is

presented as Ex. 1008 in this Declaration.

78. Ex. 1008 is a true and correct copy of Algazi obtained from IEEE
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Xplore, the digital library created and maintained by the Institute of Electrical and
Electronics Engineers. Page 1 (internal page 99) shows the title, authors, and abstract
of this article. The bottom of this page shows the article appears in a meeting that
took place from “21-24 October 2001, New Paltz, New York™ and the bottom of
page 2 (internal page 100) shows “IEEE Workshop on Applications of Signal
Processing to Audio and Acoustics 2001” is the name of the meeting. Ex. 1008
shows Algazi has a total of four pages, including five sections, seven figures, one

table and 14 references.

79. The IEEE copy of Algazi (Ex. 1008) is in a condition that creates no
suspicion about its authenticity. Specifically, this copy is not missing any
intermediate pages, the text on each page appears to flow seamlessly from one page
to the next, and there are no visible alterations to the document. Moreover, Ex. 1008
was found in the custody of a digital library owned and managed by the publisher, a
place where, if authentic, it would likely be found. Accordingly, I see no reason to
question the authenticity of the IEEE copy of 4lgazi (Ex. 1008).

B. 1IEEE Database Record for Algazi

80. Appendix 1008A is a true and correct copy of the metadata record for
Algazi obtained from IEEE Xplore. I personally located, identified, and obtained this
record. This is the type of record experts in my field would reasonably rely upon

when forming their opinions. I used screen captures of the record to produce this
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81. Page 1 of Appendix 1008A shows the title and authors of the A/gazi
article. It also shows IEEE as the publisher, and indicates Algazi has 444 paper
citations, 23 patent citations, and 3,710 full text views. The abstract in this record is
identical to the abstract in the IEEE copy (Ex. 1008), and the record shows there are
five sections in this article. Page 2 of the IEEE metadata record shows Algazi was
published in the “Proceedings of the 2001 IEEE Workshop on the Applications of
Signal Processing to Audio and Acoustics” (Cat. No.01TH8575) whose ISBN
(International Standard Book Number) is “0-7803-7126-7.” The record also shows
the conference date is “24-24 October 2001 and the conference location is “New
Platz, NY, USA.” The record also shows the article DOI (digital object identifier) is
“10.1109/ASPAA.2001.969552” and the “Date Added to IEEE Xplore™ field shows
this metadata record was added to this digital library on “07 August 2002.” The title,
authors, abstract, and the name of the meeting in this record match the information

presented in the IEEE copy (Ex. 1008), confirming this record represents Algazi.

82. The IEEE metadata record for Algazi includes a direct link to the
conference, which leads to an IEEE record for this conference (available at

https://ieeexplore.ieee.org/xpl/conhome/7653/proceeding). A screen capture of the

top of this record is included as page 4 of Appendix 1008A. The front matter of this

conference is freely available to the public at
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https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=969527, and is

included in Appendix 1008A as pages 5 to 13.

83. Page 5 of Appendix 1008A is the cover of the conference proceedings
that shows “Proceedings of the 2001 IEEE Workshop on Applications of Signal
Processing to Audio and Acoustics” is the title, the conference took place on
“October 21-24, 2001, Mohonk Mountain House, New Paltz, New York, USA” and
IEEE Signal Processing Society is the publisher. Page 6 is the title page that shows
the same title and conference information as the cover. Page 7 is the copyright page
that shows a “2001” copyright date and IEEE as the copyright holder. This page also
shows “01TH8575” as the IEEE Catalog Number for this proceedings, “0-7803-
7126-7” as the ISBN of this work, and “2001091204” as the Library of Congress
control number. Pages 8 to 12 (internal pages iii to vii) are the table of contents and
internal page v shows Algazi was included in “Session 6: Perception” scheduled for

October 23, 2001, and the article begins on page 99.

84. Data in the IEEE metadata record for A/gazi and the front matter of the
conference proceedings containing A/gazi inform my opinion that Algazi was
published in 2001, and IEEE Xplore indexed the article and added the metadata
record to the IEEE Xplore Digital Library on August 7, 2002. The IEEE record made
Algazi discoverable in IEEE Xplore from that date on. As of August 7, 2002,

interested users would have been able to locate the metadata record for Algazi and
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purchase the article from IEEE or obtain it from an institution that subscribed to the
IEEE Xplore Digital Library.

C. Linda Hall Library Copy

85.  To determine if Algazi was available in libraries, I searched WorldCat
for the conference proceedings that contains A/gazi. I searched by the ISBN of this

work for records and located a record at https://www.worldcat.org/title/48525034

that shows Linda Hall Library is one of the holding libraries. After verifying the
holdings information at their online catalog, I requested a scanned copy from the
Document Delivery Service of this library. This copy from the Linda Hall Library is
included as Appendix 1008B in this declaration.

86. Pages 1 to 4 of Appendix 1008B are the full text of Algazi. 1 have
closely compared this library copy with the IEEE copy (Ex. 1008) and found them
to be the same. Page 5 is the cover of the conference proceedings containing Algazi,
page 6 is the title page, page 7 is the copyright page, pages 9 to 13 (internal pages iii
to vii) are the table of contents. These pages from the front matter are the same as
the front matter obtained from IEEE Xplore and included in Appendix 1008A. Page
8 1s an information page on the conference that shows a library stamp that indicates
this work is held by the Linda Hall Library of Kansas City, Mo., and the upper left
corner shows a hand-written annotation of “12-4-01” that indicates this work was

added to the library collection on December 4, 2001. The knowledge of this practice
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is based on my personal experience with the collections and staff at the Linda Hall
Library.

D. Linda Hall Library Records

87. Appendix 1008C is a true and correct copy of the bibliographic and
MARC records for Proceedings of the 2001 IEEE Workshop on Applications of
Signal Processing to Audio and Acoustics that contains A/gazi. I personally located,
identified, and obtained these records from the online catalog of the Linda Hall
Library. These are the type of records experts in my field would reasonably rely
upon when forming their opinions. I used screen captures of these records to produce

this appendix.

88. Pages 1 to 3 of Appendix 1008C are the bibliographic record that
shows the conference proceedings containing Algazi is available at “Linda Hall
Library Books —2nd Floor (TK7881.4 .134 2001).” The “Location Items” area shows
the library copy is “loanable” (meaning users can access this work). The detailed
record on page 2 shows the title, other titles, creators, subjects, identifiers (ISBNs

and OCLC number), publisher, creation date, format, and general notes.

89. Page 4 is the MARC record. The first six digits of Field 008 show the
record was created on “011204” (i.e., December 4, 2001). Subfields “a” and “c” of
Field 040 show “LHL” created the original MARC record. According to the

Directory of OCLC Members (https://www.oclc.org/en/contacts/libraries.html),
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“LHL” 1s the OCLC library symbol for the Linda Hall Library. Data from Fields 008
and 040 inform my opinion that the Linda Hall Library created a MARC record for
the conference proceedings containing A/gazi on December 4, 2001. This cataloging
date is consistent with the collection add date on page 8 of the Linda Hall Library
copy of Algazi (Appendix 0012B). The MARC record creation date means that the
conference proceedings containing A/gazi would have become discoverable in the
library online catalog of the Linda Hall Library since December 4, 2001.

90. Field 010 shows “2001091204” as the Library of Congress control
number, Fields 020 show the 13-digit and 10-digit ISBNs assigned to this conference
proceedings, and Fields 246 show four variant titles are included to help users
discover this work. Field 260 shows the publisher and copyright date, Field 300
shows the physical description, Fields 500 show the IEEE catalog number, Field 530
indicates this work 1s also “available via the World Wide Web” and Field 710 shows
the IEEE Signal Processing Society is included to help users discover this work. The
Library of Congress control number, ISBN, title, publisher, copyright date, IEEE
catalog number and sponsor match the information presented in the front matter of
the conference proceedings in Appendix 1008A, confirming this record represents

the conference proceedings containing Algazi.

91. Subjects are represented in Field 090 by a Library of Congress

Classification (LCC) number of “TK7881.4” that represents general works on
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“Sound systems. Sound recording. Sound reproduction” and in Fields 650 by five
Library of Congress subject headings, with “Sound $x Recording and reproducing
$x Mathematics,” “Signal processing $x Digital techniques,” “Acoustical
engineering,” “Electro-acoustics,” and “Music $x Acoustics and physics” (“x”
indicates a topical subheading) as the main topics, each followed by a form
subheading of “Congresses” encoded in subfield “v”’ ($v) to indicate the main topics
are discussed at a conference. These subject representations support users to conduct

subject searches to locate this conference proceedings.

92. This MARC record (Appendix 1008C) shows that the conference
proceedings containing Algazi was published in 2001, and the MARC record was
completed on December 4, 2001, making this work discoverable from that date on
in the online catalog of the library of the Linda Hall Library. Interested users would
have been able to conduct subject searches to discover this work. They would also
have been able to use the ISBN, the Library of Congress control number, the
conference name, the title, variant titles, the IEEE catalog number, and the sponsor
to discover this work. As discussed earlier, a common library practice is to process
newly cataloged monographs promptly for public access, usually within a week after
the cataloging work is completed. It is therefore my opinion that a copy of this
conference proceedings (and Algazi contained therein) would have been publicly

accessible at this library by December 11, 2001.
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E. North Carolina State University Library Records
93.  To further demonstrate the use of the Linda Hall Library MARC record
(Appendix 1008C) for copy cataloging and the availability of the proceedings
containing Algazi at more libraries, I obtained library records from the North
Carolina State University Library. Appendix 1008D is a true copy of the
bibliographic and MARC records for the conference proceedings containing Algazi.
I personally located, identified, and obtained these records from the online catalog
of the North Carolina State University Library at
https://catalog.lib.ncsu.edu/catalog/NCSU1530971. These are the type of records
experts in my field would reasonably rely upon when forming their opinions. I used

screen captures of these records to produce this appendix.

94. Pages 1 to 3 of Appendix 1008D are the bibliographic record that
shows it represents the print version of the conference proceedings containing
Algazi, and the “Where to find it” area shows this work is available at the Hunt
Library, its call number is “TK7881.4 .134 2001 and its status is “[a]vailable upon
request.” The rest of the bibliographic record shows the meeting name, sponsor,
topics, variant titles, publisher, language, physical description, genre, ISBN, OCLC
number, Library of Congress control number, and the IEEE catalog number for this

work.

95. Pages 4 and 5 are the MARC record. The first six digits of Field 008

54

Meta Platforms, Inc.

Exhibit 1012
Page 057



Declaration for Inter Partes Review of USP 11,290,836

show the MARC record was created on “011204” (i.e., December 4, 2001), and
subfields “a” and “c” of Field 040 show “LHL” (i.e., Linda Hall Library) created the
original MARC record. Field 005 is a machine-generated field that automatically
records the last time this record was modified by the North Carolina State University
Library, and it shows the library last modified this record on “20020102081052”
(i.e., January 2, 2002, 8 a.m., 10 minutes, 52 seconds). Data from Fields 008, 040,
and 005 inform my opinion that the North Carolina State University Library used
the Linda Hall Library MARC record to create their copy cataloging record and last

modified their record on January 2, 2002.

96. Because the North Carolina State University Library MARC record
(Appendix 1008D) is based on the Linda Hall Library MARC record (Appendix
1008C), it contains the same data for essential bibliographic fields, including the
Library of Congress control number in Field 010, the ISBN in Field 020, the call
number in Field 090, the conference name in Field 111, the title in Field 245, three
variant titles in Fields 246, publisher information in Field 260, physical description
in Field 300, the title source note and the IEEE catalog number in Fields 500, the
bibliographical reference and index note in Field 504, subject headings in Fields 650,
and the conference sponsor in Field 710. The difference between these two records
is that the North Carolina State University Library’s record reflects the latest

cataloging encoding practice. For example, in Field 300 they spell out “pages” and
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“illustrations,” and they include Fields 336, 337, and 338, and add URIs for the

subject headings and the sponsor.

97.  The North Carolina State University Library MARC record (Appendix
1008D) shows that their record was based on the Linda Hall Library MARC record
(Appendix 1008C). This record was in their online catalog no later than January 2,
2002, making the conference proceedings containing Algazi discoverable from at
least that date on. Interested users would have been able to conduct subject searches
to discover this work. They would also have been able to use the ISBN, the Library
of Congress control number, the conference name, the title, variant titles, the IEEE
catalog number, and the sponsor to discover this work. After processing, their copy
of the conference proceedings would have become publicly accessible no later than
January 9, 2002.

F.  Copyright Registration Record

98. Appendix 1008E is a true and correct copy of the copyright registration
record for Proceedings of the 2001 IEEE Workshop on the Applications of Signal
Processing to Audio and Acoustics. 1 obtained this record from the public catalog of
the U.S. Copyright Office by first accessing their website at

http://www.copyright.gov/, selecting the “Learn More” link under “Search

Copyright Records,” and following the link for “Official Public Catalog (1978 to

present)” under “Online Records Collections” to perform a title search to retrieve
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the record. I personally located, identified and obtained this record. This is the type
of record experts in my field would reasonably rely upon when forming their
opinions.

99.  The title, variant titles, description, and copyright claimant information
in the copyright registration record match the information presented in the front
matter of this conference proceedings included in Appendix 1008A and the Linda
Hall Library copy (Appendix 1008B) and recorded in library records (Appendix
1008C and Appendix 1008D). The “Date of Creation” field shows this work was
created in 2001, and the “Date of Publication” field shows “2001-10-21" (i.e.,
October 21, 2001). The “Registration Number / Date” field shows “TX0005535235
/ 2002-05-02” indicating this conference proceedings was registered with the
Copyright Office on May 2, 2002. This record informs my opinion that the
conference proceedings containing A/gazi was published on October 21, 2001.

G. Usage Record

100. Actual usage of a publication is reflected by the papers that make
reference to it. The citation history on Google Scholar shows that Algazi has been
cited 1,671 times. Appendix 1008F is a list of citations from 2002 and 2003 to
demonstrate early usage. Page 3 is a screen capture to show the total number of
citations to Algazi on Google Scholar is 1,671, and Page 4 is a screen capture to

show 45 citations to Algazi appeared from 2002 to 2003. The earliest citations are
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two IEEE articles published in June and August of 2002.

H. Summary of My Opinion on Algazi

101. The IEEE copy of Algazi (Ex. 1008) shows it was published in 2001.
The copyright registration record for the conference proceedings containing Algazi
(Appendix 1008E) shows the conference proceedings was published on October 21,
2001. The Linda Hall Library MARC record (Appendix 1008C) shows their MARC
record was completed on December 4, 2001, and the MARC record from the North
Carolina State University Library (Appendix 1008D) shows their record was in their
online catalog no later than January 2, 2022. These records and my knowledge and
experience with library cataloging and processing procedures inform my opinion
that the conference proceedings containing A/gazi would have become discoverable
in libraries as early as December 4, 2001, at the Linda Hall Library, and library
copies would have become publicly accessible by December 11, 2001, at the Linda
Hall Library, and by January 9, 2002, at the North Carolina State University Library.
Citation records show the earliest publications appeared in June and August of 2002.
The IEEE metadata record for A/gazi (Appendix 1008A) shows the metadata record
was entered into the IEEE Xplore Digital Library on August 7, 2002, making Algazi
publicly discoverable from that date on. Because IEEE Xplore is freely accessible
on the Internet, interested users would have been able to search the system to

discover Algazi. After that, they could obtain free access to the article through an
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institution with a subscription to the IEEE Xplore Digital Library, or purchase the
article from IEEE themselves. In short, the records and documents I have reviewed
inform my opinion that the conference proceedings containing 4/gazi would have
been discoverable as early as December 4, 2001, and no later than August 7, 2002.
Library copies would have become publicly accessible in December 2001 and no
later than January 2002.

V.  Authenticity and Public Availability of Zhou (Ex. 1011)
A.  Authentication

102. Ex. 1011 is a true and correct copy of “An experimental study on the
role of software synthesized 3D sound in augmented reality environments” by Zhou
et al. (“Zhou”) in Interacting with Computers, vol. 16, issue 5, pp. 989-1016 that I
obtained from the IEEE Xplore Digital Library (IEEE Xplore) of the Institute of
Electrical and Electronics Engineers (IEEE). When I began researching this article,
I searched Google Scholar for records for Zhou and the entry for this article led me

to the metadata record for this article at

https://ieeexplore.ieee.org/document/8160489 in IEEE Xplore. 1 followed the
“PDF” link in the metadata record to obtain a copy of Zhou. This copy is presented
as Ex. 1011 in this Declaration.

103. Ex. 1011 is a true and correct copy of Zhou obtained from IEEE Xplore,

the digital library created and maintained by IEEE. Page 1 of Ex. 1011 shows the
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title, authors, and abstract of Zhou. The top of the page shows this article was

published in “Interacting with Computers 16 (2004) 989-1016” and is available

online at www.sciencedirect.com, and the journal’s website 1is at

www.elsevier.com/locate/intcom. This page also shows the manuscript of Zhou was

received on “19 January 2004; revised 17 April 2004; accepted 17 June 2004,” and
the article was “[a]vailable online 5 August 2004.” The bottom of page 1 shows the
ISSN (International Standard Serial Number) of the journal containing Zhou is
“0953-5438” and the article doi (digital object identifier) is
“10.1016/j.intcom.2004.06.014.”

104. Page 2 of Ex. 1011 shows the article has a “2004” copyright date, and
was published by Elsevier B.V. This page also shows seven author keywords for
Zhou, including “3D sound; Augmented reality; Depth perception; Localization of
sound; Task performance; Collaboration; User studies.” Ex. 1011 shows Zhou has
five sections, 13 figures (some in color) and 40 references.

105. The IEEE copy of Zhou (Ex. 1011) is in a condition that creates no
suspicion about its authenticity. Specifically, this copy is not missing any
intermediate pages, the text on each page appears to flow seamlessly from one page
to the next, and there are no visible alterations to the document. Moreover, Ex. 1011

was found in the custody of a digital library owned and managed by the publisher, a
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place where, if authentic, it would likely to be found. I therefore see no reason to
question the authenticity of the IEEE copy of Zhou (Ex. 1011).

B. IEEE Metadata Record

106. Appendix 1011A is a true and correct copy of the IEEE metadata
record for Zhou that I obtained from IEEE Xplore. I personally located, identified
and obtained this metadata record. This is the type of records experts in my field
would reasonably rely upon when forming their opinion. I used screenshots of the
record to produce this appendix.

107. Page 1 of Appendix 1011A shows the metadata record for Zhou is

available at https://ieeexplore.ieee.org/document/8160489. The metadata record

shows the title, authors, and abstract of this article. Page 2 shows the article DOI
(digital object identifier) is “10.1016/j.intcom.2004.06.014” and the article appeared
in volume 16, Issue 5 (October 2004), pages 989 to 1016 of Interacting with
Computers published by OUP. The record shows the print ISSN of this journal is
0953-5438 and the electronic ISSN 1s 1873-7951. It also shows seven author
keywords for this article. The title, authors, abstract, journal information and author
keywords match the information presented in Ex. 1011, confirming this record

represents Zhou.
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C. Library of Congress Copy
108. To determine the availability of ZAhou in libraries, I searched WorldCat
by “Interacting with computers” for records, and a WorldCat record at

https://worldcat.org/title/20745502 shows the Library of Congress and the

University of Michigan Library are two of the holding libraries. I searched the online
catalog of the Library of Congress for records for this journal, and the search result
confirmed the holdings information. I then obtained a scanned copy of Zhou from
the Library of Congress through Wisconsin TechSearch, a document delivery
service based at the University of Wisconsin-Madison. This scanned copy is
presented as Appendix 1011B in this Declaration.

109. Appendix 1011B is a true and correct copy of Zhou obtained from the
Library of Congress. Page 1 shows the covers and spine of a bound volume marked
as “Interacting with Computers 16 2004 QA 76.9 .H85 159 Set 1.” Page 2 is the issue
cover that shows the journal title and identifies this issue as “Volume 16, Issue 5,
October 2004” and the journal’s ISSN as “0953-5438.” The cover also shows this
issue is a special issue on “Physiological Computing” and was published by Elsevier.
Page 3 is the issue title page. Page 4 is the copyright page that shows this issue has
a “2004” copyright date and Elsevier B.V. holds the copyright right. Page 5 is the
table of contents of volume 16, Issue 5 (October 2004) of Interacting with

Computers that carries a date stamp of “Library of Congress DEC 7 2004 Copyright
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Office” and shows seven articles are included in this issue and Zhou begins on page
989. The table of contents also shows that “Interacting with Computers is the journal
of the British HCI Group, a Specialist Group of the British Computer Society.”
Pages 6 to 33 (internal pages 989 to 1016) are the full text of Zhou. 1 have closely
compared the Library of Congress copy of Zhou (Appendix 1011B) with the
publisher’s copy obtained from IEEE (Ex. 1011) and found them to be identical. The
only difference is that figures in Appendix 1011B are black and white, while some
figures in Ex. 1011 are in color.

110. Appendix 1011B is in a condition that creates no suspicion about its
authenticity. Specifically, this copy is not missing any intermediate pages, the text
on each page appears to flow seamlessly from one page to the next, and there are no
visible alterations to the document. Furthermore, this copy of Zhou was found in the
custody of a national library, a place where, if authentic, it would likely be found. I
therefore see no reason to question the authenticity of this copy of Zhou.

D. Library of Congress Records

111.  Appendix 1011C is a true and correct copy of the bibliographic record
and MARC record for Interacting with Computers whose vol. 16, issue 5 (October
2004) contains Zhou. I personally located, identified, and obtained these records
from the online catalog of the Library of Congress. They are the type of records

experts in my field would reasonably rely upon when forming their opinion.
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112. Pages 1 to 3 of Appendix 1011C show the bibliographic record and
holdings information of Interacting with Computers that contains Zhou. The record
shows the main title of this journal, and Butterworths of Guildford, Surrey as the
publisher since 1989. Notes on page 2 show Elsevier has been the publisher since
1999 and the journal is issued by the British Computer Society, Human Computer
Interaction Specialist Group. The “Item Availability” area on page 3 shows the
journal’s call number is “QA76.9.H85 159” and older issues held by the library
include “v.14:issue5-v.29:1ssue6 (2002:0ct.-2017:Nov.),” meaning vol. 16, issue 5
that contains Zhou is held at the Library of Congress.

113. Pages 4 to 7 of Appendix 1011C are the MARC record and holdings
information. The first six digits of Field 008 show the MARC record was created on
“891207” (i.e., December 7, 1989), and the code of “c19899999” after the record
creation date indicates this publication is a continuing resource that began
publication in 1989 and has no end date of publication yet. Subfield |a of Field 040
shows the record was originally created by “DLC.” According to the Directory of
OCLC Members (https://www.oclc.org/en/contacts/libraries.html), “DLC” is the
OCLC symbol for the Library of Congress. Subfield |a of Field 042 shows that this
record is verified and authenticated by “pcc” (Program for Cooperative Cataloging
of the Library of Congress) and “nsdp” (National Serials Data Program). Field 022

shows the ISSN of this journal is “0953-5438,” which is the same as the ISSN on
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the issue cover of Appendix 1011B. Field 245 shows the journal title, Field 260
shows Butterworths was the publisher from 1989 on, Field 362 shows the journal
began publication with vol. 1, no. 1 in April 1989, and Field 321 shows the
publication frequency since 1999 has been “[s]ix no. a year.” Field 530 shows the
journal is also issued as an online journal. Field 710 shows the British Computer
Society, Human Computer Interaction Specialist Group is included in the MARC
record to help users discover this journal.

114. Subjects of this journal are represented in Field 050 by a Library of
Congress Classification (LCC) number of “QA76.9.H85,” which represents
“Human-computer interaction” in computer science, and in Field 082 by a Dewey
Decimal Classification (DDC) number of “004.019,” which represents
“Psychological principles” in computer science. Subject is also represented by a
Library of Congress subject heading in Field 650, with “Human-computer
interaction” as the main heading, followed by “Periodicals” as a form subheading
encoded in subfield “v” (“|v”’) to indicate the topic is treated in a journal. These
subject representations in the MARC record enable users to conduct subject searches
to discover this journal.

115. This MARC record shows that Interacting with Computers is a long-
running journal, and the MARC record has made the journal discoverable at the

online catalog of the Library of Congress since December 1989. Users would have
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been able to conduct subject searches by the LCC and DDC numbers and by the
Library of Congress subject heading to discover this journal. They would also have
been able to search for the journal by title, ISSN and the British Computer Society,
Human Computer Interaction Specialist Group.

116. The Library of Congress copy of Zhou (Appendix 1011B) shows a date
stamp of “DEC 7 2004.” The date stamp has the appearance and distinctive
characteristics of a typical check-in date stamp utilized by the library. As discussed
earlier, libraries usually create one record for an entire journal, instead of creating
records for individual issues of a journal, and they rely on a serial check-in system
to monitor the receipt of new issues and update holdings information for users.
Because journals publish latest research, the customary practice of libraries is to
make a newly received issue available soon after serial check-in, usually within a
week. At the Library of Congress, this would mean the newly checked-in issue
would be placed in the Newspaper and Current Periodical Reading Room for easy
user access soon after the serial check-in process is completed. It is therefore my
opinion that the issue containing Zhou would have been publicly accessible by

December 14, 2004, at the Library of Congress.

E. University of Michigan Library Copy

117. As evidence that Zhou was publicly accessible in more than one library,

I searched WorldCat by the journal title for records and identified the University of
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Michigan Library as another holding library. I searched their online catalog for
records for the journal, and the search result confirmed the holdings information. I
then obtained a copy of Zhou from the University of Michigan Library via Wisconsin
TechSearch, a document delivery service based at the University of Wisconsin-
Madison. This copy is presented as Appendix 1011D in this Declaration.

118. Appendix 1011D is a true and correct copy of Zhou. Page 1 is the cover
that shows the issue is volume 16, issue 5 (October 2004) of Interacting with
Computers published by Elsevier, and the issue carries a date stamp of “University
of Michigan DEC 02 2004 Michigan AAE Library.” Page 2 is the issue title page
and it carries the same date stamp. Page 3 is the copyright page, page 4 is the table
of contents, and pages 5 to 32 (internal pages [989] to 1016) are the full text of Zhou.
I have closely compared the University of Michigan Library copy of Zhou
(Appendix 1011D) with the publisher’s copy obtained from IEEE (Ex. 1011) and
the Library of Congress copy (Appendix 1011B), and concluded that these three
copies have the same full text of Zhou, and that the front matter in the University of
Michigan Library copy is the same as the front matter in the Library of Congress
copy. The only difference is the Library of Congress copy includes the covers of the
bound volume, a color cover and a table of contents from the back of the issue.

119. Appendix 1011D is in a condition that creates no suspicion about its

authenticity. Specifically, this copy is not missing any intermediate pages, the text
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on each page appears to flow seamlessly from one page to the next, and there are no
visible alterations to the document. Furthermore, this copy of Zhou was found in the
custody of an academic library, a place where, if authentic, it would likely be found.
I therefore see no reason to question the authenticity of this copy of Zhou.

F.  University of Michigan Library Records

120. Appendix 1011E is a true and correct copy of the bibliographic record
and MARC record for Interacting with Computers whose vol. 16, issue 5 (October
2004) contains Zhou. 1 personally searched for records for this journal by its ISSN
and located, identified, and obtained these records from the online catalog of the
University of Michigan Library. They are the type of records experts in my field
would reasonably rely upon when forming their opinion.

121. Pages 1 to 3 of Appendix 1011E are the bibliographic record that
shows Interacting with Computers is a journal published by Butterworths since
1989, and its ISSN is “0953-5438.” The “Available at” area shows this journal is
available as an online resource and at the HathiTrust Digital Library. In addition, the
University of Michigan Library has 17 items in their “offsite shelving” and page 5
shows “v.16 2004 is “On shelf” and its call number is QA 76.9 .H85 1591.

122. Pages 4 to 7 are the MARC record for this journal. The first six digits
of Field 008 of the MARC record (Appendix 1011E) show the record was created

on “911021” (i.e., October 21, 1991) at the University of Michigan Library, and the
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“c19899999” code following the record creation date indicates this journal is a
continuing resource that began publication in 1989 and has no publication end date
yet. Subfield “a” of Field 040 shows “DLC” (i.e., Library of Congress) created the
original MARC record. Data from Field 008 and Field 040 inform my opinion that
the University of Michigan Library used the MARC record created by the Library
of Congress to create their copy cataloging record on October 21, 1991, making this
journal discoverable in their online catalog from that date on.

123. Because the University of Michigan MARC record is based on the
Library of Congress record, except for fields with data specific to each library, the
two records contain the same data in essential fields, including the Library of
Congress control number in Field 010, the ISSN in Field 022, the original MARC
record creator in Field 040, the Library of Congress Classification number in Field
050, the abbreviated key title for the journal in Field 210, key title in Field 222, main
title in Field 245, publisher information in Field 260, physical description in Field
300, beginning numeric and chronological designations in Field 362, the title source
note in Field 500, issuing body note in Field 550, Library of Congress subject
heading in Field 650 and issuing body in Field 710.

124. This MARC record shows that Interacting with Computer is a long-
running journal, and the MARC record has made the journal discoverable at the

online catalog of the University of Michigan Library since 1991. Users would have
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been able to conduct subject searches to discover this journal. They would also have
been able to search for the journal by title, ISSN, and the issuing body.

125. The University of Michigan copy of Zhou (Appendix 1011D) shows a
date stamp of “DEC 02 2004.” The stamp has the appearance and distinctive
characteristics of a typical check-in date stamp utilized by the library. As discussed
earlier, libraries usually create one record for an entire journal, instead of creating
records for individual issues of a journal, and they rely on a serial check-in system
to monitor the receipt of new issues and update holdings information for users.
Because journals publish latest research, the customary practice of academic
libraries is to make a newly received issue available soon after serial check-in,
usually within a week. It is therefore my opinion that the University of Michigan
Library copy of the journal issue containing Zhou would have been publicly
accessible by December 9, 2004.

G. Usage Record

126. Actual usage of an article is reflected by other publications that make
reference to it. The citation history of Google Scholar shows Zhou was cited 26
times. Page 1 of Appendix 1011F is a list I compiled from Google Scholar that
includes citations from 2006 and 2010 to demonstrate early usage. Page 2 is a screen

capture to show Zhou has been cited 26 times, page 3 is a screen capture to show
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four citations to Zhou in 2006, and page 4 is a screen capture to show three citations
to Zhou in 2010. The earliest citation appeared in October 2006.

H. Summary of My Opinion on Zhou
127. The publisher’s copy of Zhou obtained from IEEE (Ex. 1011) shows

the manuscript was accepted for publication on June 17, 2004, the article became
available online on August 5, 2004, and the print copy appeared in vol. 16, issue 5
of Interacting with Computers that has “October 2004 as its issue date. The date
stamps on the Library of Congress copy of Zhou (Appendix 1011B) and the
University of Michigan copy of Zhou (Appendix 1011D) show the journal issue
containing Zhou were received by the Library of Congress on December 7, 2004,
and by the University of Michigan Library on December 2, 2004. It is therefore my
opinion that these two copies would have become publicly accessible by December
14, 2004, at the Library of Congress, and by December 9, 2004, at the University of
Michigan Library. MARC records of these two libraries show the journal containing
Zhou has been discoverable in the library catalogs of these two libraries since 1989
and 1991, respectively. Citation history shows at least four citations to Zhou
appeared in 2006 and the earliest citation appeared in October 2006.

VI. Conclusion

128. In signing this declaration, I recognize that the declaration will be filed

as evidence in a Petition for Inter Partes Review before the Patent Trial and Appeal
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Board of the United States Patent and Trademark Office. I also recognize that I may
be subject to deposition in the case. If deposition is required of me, I will appear at
a reasonable time and place to be agreed upon.

129. All statements made herein of my own knowledge are true, and all
statements made on information and belief are believed to be true. Further, I am
aware that these statements are made with the knowledge that willful false
statements and the like so made are punishable by fine or imprisonment, or both,
under 18 U.S.C. § 1001. I declare under penalty of perjury that the foregoing is true

and correct.

Executed on June 5 ,2023 in Burbank California

3

N e

Ingri{ Hsieh-Yee, Ph.D.
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Chairs' Welcome #chidgood, CHI 2016, San Jose, CA, USA

CHI 2016 is the premier world-wide conference for Human-Computer
Interaction (HCI) and this year took place in the heart of Silicon
Valley, San Jose, California. The Proceedings and Extended Abstracts
represent today’s most innovative, novel and creative work in HCI.
These Proceedings and Abstracts have added over one-thousand
documents in the ACM Digital Library. Across all tracks, CHI received
nearly 5000 submissions and accepted over 1000 that can be seen
today. These include almost 600 rigorously reviewed papers and notes
selected from over 2200 submissions. These Proceedings and Abstracts
also document two days of workshops, symposia and meetings involving over 800 participants, a record
number for CHI conferences.

The CHI 2016 conference includes two days of focused workshops and four days of technical content,
including CHI's prestigious technical program, with 16 parallel sessions of rigorously reviewed research
Papers, engaging Panels, Case Studies and Special Interest Groups (SIGs), Conference highlights also
include student research, design, and game competitions, and last-minute SIGs for discussing current topics.
The popular alt.chi forum enters its eleventh year of provocation within the HCI community. The conference
also showcases Interactivity and Interactivity Research Demos, which are hands-on demonstrations of the
best in technology and innovation. And we’re particularly proud this year to include documents from our new
Art Exhibition, held at the Works/San Jose Gallery in conjunction with the CHI conference.

We began our conference planning process with three core ideas: “CHI in Silicon Valley”: emphasizing
local engagement in this vibrant community, ‘“#chiforgood”: HCI in the community, both during the
workshop time and at appropriate points during the conference, and a “More Humane Conference and
Planning Process”: lots of transparency, early planning, no surprises, data-driven decisions and taking into
account the importance of families, work/life balance, and the like.

From this, the overall theme of the conference emerged, #chi4good: addressing issues of social good through
the innovation and creativity of the CHI community. To this end we held a Day of Service on the Saturday
before the conference with hundreds of CHI attendees working on projects for non-profit and area arts
organizations, and we have continued that theme throughout the conference by hosting the Diversity and
Inclusion Lunch, brought childcare back to the conference for the first time in many years, and introduced the
lunch@chi program to facilitate small group lunches on the first day of the conference. We’ve introduced
CHI’s first Diversity & Inclusion Statement, and our keynote speakers, represent the vibrancy, diversity and
excitement of the wide field of HCI with particular emphasis on #chi4good. This year’s speakers were
chosen from among crowd-sourced suggestions from the CHI community and they are: Dayo Olopade,
(Journalist and author of The Bright Continent); Kimberly Bryant (Founder, Black Girls Code), in
conversation with Sarah Guthals, (Co-Founder of ThoughtSTEM); Marissa Meyer (President & CEO of
Yahoo), in conversation with Terry Winograd (Professor Emeritus, Stanford University); Vishal Sikka (CEO
of Infosys), in conversation with computing pioneer Alan Kay (Viewpoints Research Institute); and Salman
Khan (founder, Khan Academy).

With careful consultation from the community, we have enhanced the CHI conference experience from
submission and review processes, to more participation possibilities at the conference. Peer-reviewed papers
have more space for references and will receive a wider range of better-matched reviews. There are more
curated venues and more input into the selection of keynote speakers.

We are deeply indebted to an enormous number of volunteers, without whom CHI 2016 would not be
possible, including over 4000 reviewers, 222 senior members of the program committee, nearly 100 members
of the CHI 2016 conference organization committee and, of course, the more than 180 student volunteers.
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The CHI conference is supported by the efforts of SIGCHI, (the Special Interest Group on Computer-Human
Interaction) of the Association for Computing Machinery (ACM) and the ACM, and we are indebted for their
ongoing support, organization, and leadership into the future.

Jofish Kaye, Yahoo, CHI 2016 General Conference Co-Chair

Allison Druin, University of Maryland / National Park Service, CHI 2016 General Conference Co-Chair
CIiff Lampe, University of Michigan, CHI 2016 Technical Program Chair

Dan Morris, Microsoft, CHI 2016 Papers Co-Chair

Juan Pablo Hourcade, University of lowa, CHI 2016 Papers Co-Chair

Loren Terveen, University of Minnesota, President, ACM SIGCHI Executive Committee

Scooter Morris, University of San Francisco, ACM SIGCHI Vice President for Conferences
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Technology and applications for the rendering of virtual acoustic

spaces are reviewed. Chapter 1 deals with acoustics and

psychoacoustics. Chapters 2 and 3 cover cues to spatial hearing and

review psychoacoustic literature. Chapter 4 covers signal processing

and systems overviews of 3-D sound systems. Chapter 5 covers

applications to computer workstations, communication systems,

aeronautics and space, and sonic arts. Chapter 6 lists resources. This
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https://catalog.gpo.gov/F/ES29E9MUIMKYH2861K6XY9LCRSGRPE93QKR2IKIHGCTB8KYB1A-47453?func=full-set-set&set_number=003313&set_entry=000001&format=001

1/24/23,5:27 PM Entire CGP Catalog - Full View of Record
End Session - Preferences - Feedback - Help - Browse - Search - Results List - Previous Searches - Catalogs to Search - Bookshelf

A service of the Superintendent of Documents, U.S. Government Publishing Office.
Copyright/Privacy Policies

https://catalog.gpo.gov/F/ES29EOMUIMKYH2861K6XY9LCRSGRPEI3QKR2IKIHGCTB8KYB1A-46917?func=full-set-set&set_number=003313&set_entry=000...  3/3
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https://catalog.gpo.gov/F/ES29E9MUIMKYH2861K6XY9LCRSGRPE93QKR2IKIHGCTB8KYB1A-47455?func=file&file_name=logout
https://catalog.gpo.gov/F/ES29E9MUIMKYH2861K6XY9LCRSGRPE93QKR2IKIHGCTB8KYB1A-47456?func=option-show&func_param=DISPLAY-OPTION
https://gpo.custhelp.com/app/ask
https://catalog.gpo.gov/F/ES29E9MUIMKYH2861K6XY9LCRSGRPE93QKR2IKIHGCTB8KYB1A-47457?func=file&file_name=help-1
https://catalog.gpo.gov/F/ES29E9MUIMKYH2861K6XY9LCRSGRPE93QKR2IKIHGCTB8KYB1A-47459?func=scan-list
https://catalog.gpo.gov/F/ES29E9MUIMKYH2861K6XY9LCRSGRPE93QKR2IKIHGCTB8KYB1A-47460?func=find-b-0
https://catalog.gpo.gov/F/ES29E9MUIMKYH2861K6XY9LCRSGRPE93QKR2IKIHGCTB8KYB1A-47461?func=short
https://catalog.gpo.gov/F/ES29E9MUIMKYH2861K6XY9LCRSGRPE93QKR2IKIHGCTB8KYB1A-47462?func=history
https://catalog.gpo.gov/F/ES29E9MUIMKYH2861K6XY9LCRSGRPE93QKR2IKIHGCTB8KYB1A-47463?func=file&file_name=find-m
https://catalog.gpo.gov/F/ES29E9MUIMKYH2861K6XY9LCRSGRPE93QKR2IKIHGCTB8KYB1A-47464?func=myshelf-short
https://catalog.gpo.gov/F/ES29E9MUIMKYH2861K6XY9LCRSGRPE93QKR2IKIHGCTB8KYB1A-47465?func=file&file_name=privacy-gpo01
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533 a| Microfiche. b| [Washington, D.C. : c| National Aeronautics and Space Administration,
d| 20027?]. e| 3 microfiches.

650 0 a|Sound.=|*A1062969

650 0 a| Sound-waves. =| *A1063001

650 0 a|Virtual reality. =| ~A1092722

650 0 a| Human-computer interaction. =| ~A2948043

650 0 a|Signal processing. =| ~A1061118

650 0 a| Psychoacoustics. =| ~A1053189

650 7 a| Human-computer interaction. 2| fast 0| (OCoLC)fst00963494

650 7 a|Psychoacoustics. 2| fast 0| (OCoLC)fst01081233

650 7 a|Signal processing. 2| fast 0| (OCoLC)fst01118281

650 7 a|Sound.?2|fast0| (OCoLC)fst01126935

650 7 a| Sound-waves. 2| fast 0| (OCoLC)fst01127077

650 7 a|Virtualreality. 2| fast 0| (OCoLC)fst01167688

650 7 a|Acoustics. 2| nasat

650 7 a| Human-computer interface. 2| nasat

650 7 a|Psychoacoustics. 2| nasat

650 7 a|Signal processing. 2| nasat

650 7 a|Sound waves. 2| nasat

650 7 a| Three dimensional models. 2| nasat

650 7 a|Virtualreality. 2| nasat

710 a| Ames Research Center. =| "A139742

830 0 a| NASAtechnical memorandum v|209606. =| ~A1120260

856 1 ulhttps://purl.fdlp.gov/GPO/LPS70089

916 a| DATE CATALOGED b| 20021212

994 a| Z0 b| STF

035 a| tmp97194231

035 a| tmp97194231

035 a| tmp97194231

035 a| (OCoLC-M)50900168

856 1 u|https://purl.fdlp.gov/GPO/LPS70089

596 a1

999 a| NAS 1.15:209606 w| SUDOC c| 1 i| 36105050225676 || SSRC-FICHE m| GREEN r| Y s| Y t

| NONCIRC u| 12/7/2001 x| MARCIVE
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1/24/23,5:01 PM LC Catalog - Item Information (Full Record)

CATAL OG

Search Navigation v < 20f3 >

BOOK

3-D sound for virtual reality and multimedia

Full Record MARC Tags

Personal name

Begault, Durand R., 1957-

Main title

3-D sound for virtual reality and multimedia / Durand R. Begault.

Published/Created
Boston : AP Professional, c1994.

Request this Iltem M LC Find It

More Information

LCCN Permalink https://lccn.loc.gov/94028168

Description xv, 293 p. :ill. ; 24 cm.

ISBN 0120847353 (acid-free paper)

LC classification QA76.9.H85 B44 1994

Related titles Three-dimensional sound for virtual reality and multimedia.
LC Subjects Human-computer interaction.

https://catalog.loc.gov/vwebv/holdingsInfo?searchld=25538 &recCount=25&recPointer=1&bibld=653440

12
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https://catalog.loc.gov/vwebv/holdingsInfo?searchId=25538&recPointer=1&recCount=25&bibId=653440
https://catalog.loc.gov/vwebv/staffView?searchId=25538&recPointer=1&recCount=25&bibId=653440
https://lccn.loc.gov/94028168
https://catalog.loc.gov/vwebv/search?searchArg=Human-computer%20interaction.&searchCode=SUBJ%2B&searchType=1&recCount=25
https://catalog.loc.gov/vwebv/search?searchArg=Begault,%20Durand%20R.,%201957-&searchCode=NAME%2B&searchType=1&recCount=25
https://catalog.loc.gov/acsvoyager/voyagerLogin.htm?page=request&bibId=653440&recCount=25&recPointer=1&searchId=25538
https://openurl.loc.gov/01loc?url_ver=Z39.88-2004&ctx_ver=Z39.88-2004&rfr_id=info%3Asid%2Fcatalog.loc.gov%3ALCDB&rft_val_fmt=info%3Aofi%2Ffmt%3Akev%3Amtx%3Abook&rft.genre=book&sfx.title_search=contains&rft.lccn=94028168&rft.isbn=0120847353&rft.aulast=Begault&rft.aufirst=Durand+R.&rft.title=3-D+sound+for+virtual+reality+and+multimedia
https://catalog.loc.gov/vwebv/holdingsInfo?searchId=25538&recPointer=0&recCount=25
https://catalog.loc.gov/vwebv/holdingsInfo?searchId=25538&recPointer=2&recCount=25

1/24/23,5:01 PM
Virtual reality.
Multimedia systems.
Computer sound processing.
Sound in virtual reality.

Browse by shelf order
Notes

LCCN

Dewey class no.
Type of material

Item Availability

CALL NUMBER

Request in

Status

CALL NUMBER

Request in

Status

LC Catalog - Item Information (Full Record)

QA76.9.H85

Includes bibliographical references (p. 265-285) and index.

94028168

621.389/3

Book

QA76.9.H85 B44 1994 LANDOVR
Copy 1

Jefferson or Adams Building Reading Rooms - STORED OFFSITE

Not Charged

QA76.9.H85 B44 1994 FT MEADE
Copy 2

Jefferson or Adams Building Reading Rooms - STORED OFFSITE

Not Charged

https://catalog.loc.gov/vwebv/holdingsInfo?searchld=25538 &recCount=25&recPointer=1&bibld=653440

2/2
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https://catalog.loc.gov/vwebv/search?searchArg=Virtual%20reality.&searchCode=SUBJ%2B&searchType=1&recCount=25
https://catalog.loc.gov/vwebv/search?searchArg=Multimedia%20systems.&searchCode=SUBJ%2B&searchType=1&recCount=25
https://catalog.loc.gov/vwebv/search?searchArg=Computer%20sound%20processing.&searchCode=SUBJ%2B&searchType=1&recCount=25
https://catalog.loc.gov/vwebv/search?searchArg=Sound%20in%20virtual%20reality.&searchCode=SUBJ%2B&searchType=1&recCount=25
https://catalog.loc.gov/vwebv/search?searchArg=QA76.9.H85&searchCode=CALL%2B&searchType=1&recCount=25
https://catalog.loc.gov/vwebv/search?searchArg=QA76.9.H85%20B44%201994&searchCode=CALL%2B&searchType=1&recCount=25
https://catalog.loc.gov/vwebv/search?searchArg=QA76.9.H85%20B44%201994&searchCode=CALL%2B&searchType=1&recCount=25

1/24/23, 5:04 PM LC Catalog - Item Information (MARC Tags)

CATAL OG

Search Navigation v < 20f3 >

BOOK

3-D sound for virtual reality and multimedia

Full Record MARC Tags

000 01224cam a2200313 a 4500

001 653440

005 20180327114040.0

008 94061651994 maua b 001 0eng

035 _ |9 (DLC) 94028168

906 o |a 7 |b cbc |c orignew |d 1 |e ocip |f 19 |g y-gencatlg

955 o |a pc20 to ja00 06-16-94; jf03 to Subj. 06-17-94; jf11 to sl 06-17-94; jf12 06-17-94; aa19 06-

20-94; CIP ver. pv06 11-04-94

010 _ |]a 94028168

020 . |a 0120847353 (acid-free paper)

040 _ |aDLC |c DLC |d DLC

050 00 |a QA76.9.H85 |b B44 1994

082 00 |a 621.389/3 |2 20

100 1 |a Begault, Durand R., |d 1957-

245 10 |a 3-D sound for virtual reality and multimedia / |c Durand R. Begault.

260 o |a Boston : |b AP Professional, |c ¢c1994.

300 o |a xv, 293 p. : |bill. ; |c 24 cm.

504 o |a Includes bibliographical references (p. 265-285) and index.

650 0 |a Human-computer interaction.

650 0 |a Virtual reality.

650 0 |a Multimedia systems.

650 0 |a Computer sound processing.

650 0 |a Sound in virtual reality.

740 0_ |a Three-dimensional sound for virtual reality and multimedia.
https://catalog.loc.gov/vwebv/staffView searchld=25538&rrecPointer=1&recCount=25&bibld=653440 12
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https://catalog.loc.gov/vwebv/holdingsInfo?searchId=25538&recPointer=1&recCount=25&bibId=653440
https://catalog.loc.gov/vwebv/staffView?searchId=25538&recPointer=1&recCount=25&bibId=653440
https://catalog.loc.gov/vwebv/staffView?searchId=25538&recPointer=0&recCount=25
https://catalog.loc.gov/vwebv/staffView?searchId=25538&recPointer=2&recCount=25

1/24/23, 5:04 PM LC Catalog - Item Information (MARC Tags)

920 o |a **LC HAS REQ'D # OF SHELF COPIES**
991 o |b c-GenColl |h QA76.9.H85 |i B44 1994 |p 00033798155 |t Copy 1 |[w BOOKS
Request this Item A LC Find It
Item Availability >
CALL NUMBER QA76.9.H85 B44 1994 LANDOVR
Copy 1
Request in Jefferson or Adams Building Reading Rooms - STORED OFFSITE
Status Not Charged
CALL NUMBER QA76.9.H85 B44 1994 FT MEADE
Copy 2
Request in Jefferson or Adams Building Reading Rooms - STORED OFFSITE
Status Not Charged
https://catalog.loc.gov/vwebv/staff View ?searchld=25538 &recPointer=1&recCount=25&bibld=653440 2/2
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https://catalog.loc.gov/vwebv/search?searchArg=QA76.9.H85%20B44%201994&searchCode=CALL%2B&searchType=1&recCount=25
https://catalog.loc.gov/vwebv/search?searchArg=QA76.9.H85%20B44%201994&searchCode=CALL%2B&searchType=1&recCount=25
https://catalog.loc.gov/acsvoyager/voyagerLogin.htm?page=request&bibId=653440&recCount=25&recPointer=1&searchId=25538
https://openurl.loc.gov/01loc?url_ver=Z39.88-2004&ctx_ver=Z39.88-2004&rfr_id=info%3Asid%2Fcatalog.loc.gov%3ALCDB&rft_val_fmt=info%3Aofi%2Ffmt%3Akev%3Amtx%3Abook&rft.genre=book&sfx.title_search=contains&rft.lccn=94028168&rft.isbn=0120847353&rft.aulast=Begault&rft.aufirst=Durand+R.&rft.title=3-D+sound+for+virtual+reality+and+multimedia
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905 0 a| Virtual auditory space - context, acoustics and psychoacoustics-- overview of spatia
| hearing-- azimuth and elevation perception-- sound source distance and environme
ntal context-- implementing 3-D sound-- application examples-- what's next ? - future
and futuristic 3-D sound applications. 1| Nielsen x| 9780120847358 x| 20160528

916 a| DATE CATALOGED b| 19960205

920 b| One of the key underlying technologies of immersive virtual reality (VR) is 3-D soun
d for computers. This text provides the reader with an understanding of the communi
cation chain between source and listener, and how important issues in psychoacousti
¢s and engineering interact. It covers components of spatial auditory displays, psycho
acoustics of spatial hearing, what sounds are appropriate to spatialize, applications t
o human-machine interfaces (including virtual reality and multimedia) and future dir
ections. 1| Nielsen x| 9780120847358 x| 20160528

999 a| QA76.9 .H85 B44 1994 w| LC c| 1| 36105018412846 d| 12/17/2014 e| 11/11/2014 || ST
ACKS m| SAL3 n|5r|Ys|Yt| STKS-MONO u| 2/5/1996
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APPENDIX 1006H
1995 and 2001 Citations to Begault (1994)

Source Document

Begault, D. R., & Trejo, L. J. (1994). 3-D sound for virtual reality and multimedia.

Academic Press.
1995 and 2001 Citations (in chronological order)

Noser, H., & Thalmann, D. (1995, August). Synthetic vision and audition for
digital actors. In Computer Graphics Forum (Vol. 14, No. 3, pp. 325-336).
Edinburgh, UK: Blackwell Science Ltd.

Casey, M. A., Gardner, W. G., & Basu, S. (1995, October). Vision steered beam-
forming and transaural rendering for the artificial life interactive video
environment (alive). In Audio Engineering Society Convention 99. Audio
Engineering Society.

Goodridge, S. G. (1995, November). The environment understanding interface:
detecting and tracking human activity through multimedia sensors. In
Proceedings of the 1995 conference of the Centre for Advanced Studies on
Collaborative research (p. 24).

Kendall, G. S. (1995, winter). A 3-D Sound Primer: Directional Hearing and
Stereo Reproduction. Computer Music Journal, 19(4), 23—46.
https://doi.org/10.2307/3680989

Malham, D. G., & Myatt, A. (1995, winter). 3-D Sound Spatialization using
Ambisonic Techniques. Computer Music Journal, 19(4), 58-70.
https://doi.org/10.2307/3680991

Slocum, T. A., Blok, C., Jiang, B., Koussoulakou, A., Montello, D. R., Fuhrmann,
S., & Hedley, N. R. (2001, January). Cognitive and usability issues in

geovisualization. Cartography and geographic information science, 28(1),
61-75.

Bowman, D. A., Kruijff, E., LaViola, J. J., & Poupyrev, 1. (2001, February). An
introduction to 3-D user interface design. Presence, 10(1), 96-108.
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Larsson, P., Vistfjéll, D., & Kleiner, M. (2001, April). The actor-observer effect in
virtual reality presentations. CyberPsychology & Behavior, 4(2), 239-246.

Biocca, F., Kim, J., & Choi, Y. (2001, June). Visual touch in virtual environments:
An exploratory study of presence, multimodal interfaces, and cross-modal
sensory illusions. Presence: Teleoperators & Virtual Environments, 10(3),
247-265.

Van Den Doel, K., Kry, P. G., & Pai, D. K. (2001, August). FoleyAutomatic:
physically-based sound effects for interactive simulation and animation. In
Proceedings of the 28th annual conference on Computer graphics and
interactive techniques (pp. 537-544).
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PROCEEDINGS OF THE

2001 IEEE Workshop on Applications of
Signal Processing to Audio and Acoustics

October 21-24, 2001
Mohonk Mountain House
New Paltz, New York, USA

[EEE =\ // 1377,
V///4

o Slonal Processing Socl/ety -
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PROCEEDINGS OF THE
2001 IEEE Workshop on the Applications of
Signal Processing to Audio and Acoustics

October 21-24, 2001
Mohonk Mountain House
New Paltz, New York, USA
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Copyright and Reprint Permission: Abstracting is permitted with credit to the source. Libraries are permitted to photocopy
beyond the limit of U.S. copyright law for private use of patrons those articles in this volume that carry a code at the bottom
of the first page, provided the per-copy fee indicated in the code is paid through Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923. For other copying, reprint, or republication permission, write to IEEE Copyrights
Manager, IEEE Operations Center, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331. All rights reserved.
Copyright ©2001 by the Institute of Electrical and Electronics Engineers, Inc.

IEEE Catalog Number 01TH8575
ISBN: 0-7803-7126-7
Library of Congress: 2001091204
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WASPAA 2001 Workshop Program

Sunday, October 21, 2001

KEYNOTE ADDRESS
8:00 PM —10:00 PM
Keynote Speaker: Robert Moog, Big Briar, Inc., Asheville, NC, USA

Monday, October 22, 2001

SESSION 1: MusicAL ANALYSIS |
8:00 AM - 9:50 AM
Chair: Daniel P. W. Ellis, Columbia University, New York, NY, USA

Extracting the Fingering and the Plucking Points on a Guitar String from a Recording 7
Caroline Traube, Julius O. Smith III

Estimating Glottal Aspiration Noise Via Wavelet Thresholding And Best Basis Thresholding 11
Caroline Traube, Julius O. Smith III

To Catch A Chorus: Using Chroma-Based Representations For Audio Thumbnailing 15
Mark A. Bartsch, Gregory H. Wakefield

Comparison Of Features For Musical Instrument Recognition 19
Antti Eronen

Analysis Of Reassigned Spectrograms For Musical Transcription 23

Stephen W. Hainsworth, Malcolm D. Macleod

SESSION 2: HEARING AIDS
9:50 AM — 10:30 AM
Chair: Greg Wakefield, University of Michigan, Ann Arbor, Mi, USA

Microphone Array for Hearing Aids Taking Into Account the Scattering of the Head 27
Jens Meyer

Robustness Analysis of GSVC Based Optimal Filtering and Generalized Sidelobe Canceller for Hearing Aid
Applications 31

Ann Spriet, Marc Moonen, Jan Wouters

SESSION 3: SIGNAL ANALYSIS
10:50 AM — 12:30 PM
Chair: Julius O. Smith, Stanford University, Stanford, CA, USA

Frequency-Dependent Signal Windowing 35
Matti Karjalainen, Tuomas Paatero

iii
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Discrete Representation of Signals On a Logarithmic Frequency Scale 39
Aki Harmi, Tuomas Paatero

Multi-Gabor Dictionaries for Audio Time-Frequency Analysis 43
Patrick J. Wolfe, Monika Dorfler

Accurate Estimation in the ODFT Domain of the Frequency, Phase, and Magnitude of Stationary Sinusoids..............47
Anibal J. S. Ferreira

Combined Spectral Envelope Normalization and Subtraction of Sinusoidal Components in the ODFT and MDCT
Frequency Domains 51
Anibal J. S. Ferreira

SESSION 4: LOCALIZATION
4:20 PM ~ 6:00 PM
Chair: Jyri Huopaniemi, Nokia Research Center, Helsinki, Finland

A Cluster Centroid Method For Room Response Equalization At Multiple Locations 55
Sunil Bharitkar, Chris Kyriakakis
Robust Time-Delay Estimation in Highly Adverse Acoustic Environments 59

Simon Doclo, Marc Moonen

A Robust Technique for Sound Source Localization in Consideration of Room Capacity 63
Kenji Suyama, Kota Takahashi, Ryuichi Hirabayashi

An Efficient Linear-Correction Least-Squares Approach To Source Localization 67
Yiteng Huang, Jacob Benesty, Gary W. Elko

Microphone Array Source Localization Using Realizable Delay Vectors 71
Scott M. Griebel, Michael S. Brandstein

SESSION 5: SOURCE ANALYSIS AND SEPARATION
8:00 PM — 10:00 PM
Chair: Paris Smaragdis, MIT Media Lab, Cambridge, MA, USA

Approximate Kalman Filtering for the Harmonic Plus Noise Model 75
Lucas Parra, Uday Jain

Speech Segregation Based on Pitch Tracking and Amplitude Modulation 79
Guoning Hu, DeLiang Wang

Separation of Harmonic Sounds Using Multipitch Analysis and Iterative Parameter Estimation 83
Tuomas Virtanen, Anssi Klapuri

A Fixed Point Solution for Convolved Audio Source Separation 87
Nikolaos Mitianoudis, Mike Davies

Fast-Convergence Algorithm for ICA-Based Blind Source Separation Using Array Signal Processing.....cc.cceeeseseensees 91
Hiroshi Saruwatari, Toshiya Kawamura, Kiyohiro Shikano

The Effect of Sensor Placement in Blind Source Separation 95
James R. Hopgood, Peter J. W. Rayner, Peter W. T. Yuen

iv
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Tuesday, October 23, 2001

SESSION 6: PERCEPTION
8:00 AM —9:50 AM
Chair: Barbara Shinn-Cunningham, Boston University, Boston, MA, USA

The Cipic HRTF Datab 99
V. Ralph Algazi, Richard O. Duda, Dennis P. Thompson, Carlos Avendano

Structural Composition and Decomposition of HRTF's 103
V. Ralph Algazi, Richard O. Duda, Reed P. Morrison, Dennis P. Thompson

Localization of Nearby Sources in a Virtual Audio Display. 107
Douglas S. Brungart, Brian D. Simpson

The Relative Salience of Auditory Motion Cues 111
Mark A. Ericson

Can One Hear the Volume of a Shape?. 115

Davide Rocchesso, Laura Ottaviani

SESSION 7: MusicAL ANALYSIS I
10:10 AM — 11:50 AM
Chair: James Beauchamp, University of Illinois, Urbana, IL, USA

Locating Singing Voice Segments Within Music Signals 119
Adam L. Berenzweig, Daniel P.W. Ellis

MACS: Music Audio Characteristic Sequence Indexing for Similarity Retrieval 123
Cheng Yang

Robust Matching of Audio Signals Using Spectral Flatness Features 127

Jiirgen Herre, Eric Allamanche, Oliver Hellmuth

Tatum Grid Analysis of Musical Signals 131
Jarno Seppénen

Estimating Tempo, Swing and Beat Locations in Audio Recordings. 135
Jean Laroche

SESSION 8: COMPRESSION
11:50 AM — 12:30 PM, 4:00 PM — 5:00 PM
Chair: Jiirgen Herre, Fraunhofer Institute for Integrated Circuits, Erlangen, Germany

A Psychoacoustic Model For Audio Coding Based On a Cochlear Filter Bank 139
Frank Baumgarte
Improving Modeling of Audio Signals By Modifying Transient Locations 143

Renat Vafin, Richard Heusdens, Steven van de Par, W. Bastiaan Kleijn

Noise Shaping Filter Design for Minimally Audible Signal Requantization 147
Wermner Verhelst, Dreten De Koning
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Causal Transform Coding, Generalized MIMO Linear Prediction, and Application to Vectorial DPCM Coding of

Multichannel Audio 151
David Mary, Dirk T. M. Slock
Excitation Codebook Design for Efficient Coding of the Singing Voice 155

Youngmoo E. Kim

KEYNOTE ADDRESS

5:00 PM — 6:00 PM

Keynote Speaker: Scott C. Douglas, Department of Electrical Engineering
Southern Methodist University, Dallas, TX, USA

The Infinity Project: Digital Signal Processing and Digital Music in High School Engineering Education ............ veresenens 1
SESSION 9: ARRAYS

8:00 PM —10:00 PM
Chair: Michael S. Brandstein, Harvard University, Cambridge, MA, USA

Spatially Optimal Wiener Filtering in Reverberant Sound Fields 159
Boaz Rafaely

An Adaptive Close-Talking Microphone Array. 163
Heinz Teutsch, Gary W. Elko

The Generalized Sidelobe Decorrelator 167
Craig L. Fancourt, Lucas Parra

Effects of Thresholding on a Small-Scale Matched Filter Array. 171
Deborah M. Grove

Acoustic Echo Suppression in the STFT Domain 175
Carlos Avendano

Algorithm Design of a Stereophonic Acoustic Echo Canceler System 179

Tomas Gaensler, Jacob Benesty

vi
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Wednesday, October 24, 2001

SESSION 10: SPATIAL SOUND SYNTHESIS
8:00 AM — 10:10 AM
Chair: Richard O. Duda, University of California Davis, Davis, CA, USA

Empirical and Modeled Acoustic Transfer Functions in a Simple Room: Effects of Distance and Direction............... 183
Barbara G. Shinn-Cunningham, Joseph G. Desloge, Norbert Kopco

Performance Bounds on Sound Field Reproduction Using a Loudspeaker Array 187
Darren B. Ward, Thushara D. Abhayapala

Sweetspot Widening for Stereophonic Sound Reproduction 191
Josep A. Rodenas, Ronald M. Aarts

Real-Time Partioned Convolution for Ambiophonics Surround Sound 195
Anders Torger, Angelo Farina

Efficient Representation of Spatial Audio Using Perceptual Parametrization 199
Christof Faller, Frank Baumgarte

Efficient Evaluation of Reverberant Sound Fields 203
Ramani Duraiswami, Nail A. Gumerov, Dmitry N. Zotkin, Larry S. Davis

SESSION 11: AupiO MODIFICATION
10:30 AM - 11:30 AM
Chair: Jean Laroche, Creative Advanced Technology Center, Scotts Valley, CA, USA

Multiscale Overlap-Add Sinusoidal Modeling Using Matching Pursuit and Refinements 207
Michael M. Goodwin

Predicting Time-Varying Audio Spectra from Pitch and Loudness: Related Synthesis Techniques.......cccceessecesssassssene. 211
Eric Lindemann

Intraframe Time-Scaling of Nonstationary Sinusoids Within the Phase Vocod 215
-Robert Bristow-Johnson, Ken Bogdanowicz

SESSION 12: NEW IDEAS
11:30 AM — 12:30 PM
Chair: Jean Laroche, Creative Advanced Technology Center, Scotts Valley, CA, USA

Aerial Acoustic Communications 219
Cristina Lopes, Pedro Aguiar
What Can We Reasonably Expect from Watermarks? 223

Scott Craver, Min Wu, Bede Liu

Audio Watermarking Using m-Sequences and Temporal Masking 227
Nedeljko Cvejic, Anja Keskinarkaus, Tapio Seppanen
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2001 IEEE Workshop on Applications of
Signal Processing to Audio and Acoustics

WWW.CS.PRINCETON.EDU/WASPAAO1

The members of the organizing committee are pleased to welcome you to the 2001 Workshop on Applications of Signal
Processing to Audio and Acoustics (WASPAA), sponsored by the IEEE Signal Processing Society.

The primary objective of this two-and-a-half day workshop is to provide an informal environment for the discussion of
research problems in audio and acoustics and the signal processing techniques applied to those problems. More than 90
paper submissions were received for this year’s workshop and after a careful review process, 56 papers were accepted.
Unfortunately, many worthy papers could not be accepted due to the limited presentation time at the workshop. In addition
to the paper presentations, two invited speakers will be giving keynote addresses: Robert Moog (opening keynote on
Sunday evening) and Scott Douglas (Tuesday afternoon).

The papers are organized into sessions on the following topics: Musical Analysis I and II, Hearing Aids, Signal Analysis,
Localization, Source Analysis and Separation, Perception, Compression, Arrays, Spatial Sound Synthesis, Audio
Modification, and New Ideas. Technical sessions are scheduled in the morning and before and after dinner; the afternoons
have been left free for outdoor activities or informal meetings among the workshop participants.

As you can see from the program, there is a great deal of exciting new activity in the area of signal processing for audio and
acoustics. We encourage you to attend the workshop not only to listen to these technical presentations, but also to meet
friends, make new acquaintances, and enjoy the beauty of the Mohonk environment. Thank you for your participation.

GENERAL INFORMATION

In keeping with tradition, this event is being held at the Mohonk Mountain House, New Paltz, New York, in the
Shawangunk Mountain region of New York, an area known for its outstanding beauty. The early autumn, when foliage is
near peak, is an especially attractive time for hiking and other outdoor activities. The hotel is on the shore of Mohonk Lake
(elevation 1253 feet), about 90 miles north of New York City. It is a popular destination for people escaping the city to
enjoy the hilly and forested surroundings. Guests can wander through Mohonk’s 2000 wooded acres at will, and the
Catskill Mountains are close by for further exploration. More information on the Mohonk resort and services can be found
at www.mohonk.com.

LINDA HALL LIBRARY
Kansas City, Mo, i
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Discrete Representation of Signals On a Logarithmic Frequency Scale 39
Aki Hirmé, Tuomas Paatero

Multi-Gabor Dictionaries for Audio Time-Frequency Analysis 43
Patrick J. Wolfe, Monika Dorfler

Accurate Estimation in the ODFT Domain of the Frequency, Phase, and Magnitude of Stationary Sinusoids....cceeeseeee 47
Anibal J. S. Ferreira

Combined Spectral Envelope Normalization and Subtraction of Sinusoidal Components in the ODFT and MDCT
Frequency Domains 51
Anibal J. S. Ferreira

SESSION 4: LOCALIZATION
4:20 PM — 6:00 PM
Chair: Jyri Huopaniemi, Nokia Research Center, Helsinki, Finland

A Cluster Centroid Method For Room Response Equalization At Multiple Locations 55
Sunil Bharitkar, Chris Kyriakakis

Robust Time-Delay Estimation in Highly Adverse Acoustic Environments 59
Simon Doclo, Marc Moonen

A Robust Technique for Sound Source Localization in Consideration of Room Capacity 63
Kenji Suyama, Kota Takahashi, Ryuichi Hirabayashi

An Efficient Linear-Correction Least-Squares Approach To Source Localization 67
Yiteng Huang, Jacob Benesty, Gary W. Elko

Microphone Array Source Localization Using Realizable Delay Vectors 71
Scott M. Griebel, Michael S. Brandstein

SESSION 5: SOURCE ANALYSIS AND SEPARATION
8:00 PM — 10:00 PM
Chair: Paris Smaragdis, MIT Media Lab, Cambridge, MA, USA

Approximate Kalman Filtering for the Harmonic Plus Noise Model 75
Lucas Parra, Uday Jain

Speech Segregation Based on Pitch Tracking and Amplitude Modulation 79
Guoning Hu, DeLiang Wang

Separation of Harmonic Sounds Using Multipitch Analysis and Iterative Parameter Estimation 83
Tuomas Virtanen, Anssi Klapuri

A Fixed Point Solution for Convolved Audio Source Separation 87
Nikolaos Mitianoudis, Mike Davies

Fast-Convergence Algorithm for ICA-Based Blind Source Separation Using Array Signal Processing.....c.cecseesessessesesss 91

Hiroshi Saruwatari, Toshiya Kawamura, Kiyohiro Shikano

The Effect of Sensor Placement in Blind Source Separation 95
James R. Hopgood, Peter J. W. Rayner, Peter W. T. Yuen
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Tuesday, October 23, 2001 1

SESSION 6: PERCEPTION
8:00 AM - 9:50 AM
Chair: Barbara Shinn-Cunningham, Boston University, Boston, MA, USA

The Cipic HRTF Database 99
V. Ralph Algazi, Richard O. Duda, Dennis P. Thompson, Carlos Avendano

Structural Composition and Decomposition of HRTFs 103
V. Ralph Algazi, Richard O. Duda, Reed P. Morrison, Dennis P. Thompson

Localization of Nearby Sources in a Virtual Audio Display. 107
Douglas S. Brungart, Brian D. Simpson

The Relative Salience of Auditory Motion Cues 111
Mark A. Ericson

Can One Hear the Volume of a Shape? 115

Davide Rocchesso, Laura Ottaviani

SESSION 7: MusIcAL ANALYSIS I
10:10 AM - 11:50 AM
Chair: James Beauchamp, University of lllinois, Urbana, IL, USA ]

Locating Singing Voice Segments Within Music Signals 119
Adam L. Berenzweig, Daniel P.W. Ellis ’
MACS: Music Audio Characteristic Sequence Indexing for Similarity Retrieval 123

Cheng Yang

Robust Matching of Audio Signals Using Spectral Flatness Features 127

Jiirgen Herre, Eric Allamanche, Oliver Hellmuth

Tatum Grid Analysis of Musical Signals 131

Jamno Seppinen

Estimating Tempo, Swing and Beat Locations in Audio Recordings 135

Jean Laroche

SESSION 8: COMPRESSION
11:50 AM — 12:30 PM, 4:00 PM - 5:00 PM
Chair: Jiirgen Herre, Fraunhofer Institute for Integrated Circuits, Erlangen, Germany

A Psychoacoustic Model For Audio Coding Based On a Cochlear Filter Bank 139
Frank Baumgarte
Improving Modeling of Audio Signals By Modifying Transient Locations 143

Renat Vafin, Richard Heusdens, Steven van de Par, W. Bastiaan Kleijn

- Noise Shaping Filter Design for Minimally Audible Signal Requantization 147
Werner Verhelst, Dreten De Koning
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i Causal Transform Coding, Generalized MIMO Linear Prediction, and Application to Vectorial DPCM Coding of

| Multichannel Audio 151
‘ David Mary, Dirk T. M. Slock
| Excitation Codebook Design for Efficient Coding of the Singing Voice 155

Youngmoo E. Kim

KEYNOTE ADDRESS

5:00 PM — 6:00 PM

Keynote Speaker: Scott C. Douglas, Department of Electrical Engineering
Southern Methodist University, Dallas, TX, USA

The Infinity Project: Digital Signal Processing and Digital Music in High School Engineering Education ..........cccceeescs.. 1

SESSION 9: ARRAYS
8:00 PM - 10:00 PM
Chair: Michael S. Brandstein, Harvard University, Cambridge, MA, USA

Spatially Optimal Wiener Filtering in Reverberant Sound Fields 159
Boaz Rafaely
An Adaptive Close-Talking Microphone Array 163
Heinz Teutsch, Gary W. Elko
The Generalized Sidelobe Decorrelator 167
Craig L. Fancourt, Lucas Parra
: Effects of Thresholding on a Small-Scale Matched Filter Array 171
| Deborah M. Grove
‘ Acoustic Echo Suppression in the STFT Domain 175

Carlos Avendano

Algorithm Design of a Stereophonic Acoustic Echo Canceler System 179
Tomas Gaensler, Jacob Benesty
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Wednesday, October 24, 2001

SESSION 10: SPATIAL SOUND SYNTHESIS
8:00 AM —10:10 AM
Chair: Richard O. Duda, University of California Davis, Davis, CA, USA

Empirical and Modeled Acoustic Transfer Functions in a Simple Room: Effects of Distance and Direction ............... 183
Barbara G. Shinn-Cunningham, Joseph G. Desloge, Norbert Kopco

Performance Bounds on Sound Field Reproduction Using a Loudspeaker Array 187
Darren B. Ward, Thushara D. Abhayapala

Sweetspot Widening for Stereophonic Sound Reproduction 191
Josep A. Rodenas, Ronald M. Aarts

Real-Time Partioned Convolution for Ambiophonics Surround Sound 195
Anders Torger, Angelo Farina

Efficient Representation of Spatial Audio Using Perceptual Parametrization 199
Christof Faller, Frank Baumgarte

Efficient Evaluation of Reverberant Sound Fields 203

Ramani Duraiswami, Nail A. Gumerov, Dmitry N. Zotkin, Larry S. Davis

SESSION 11: AuDIO MODIFICATION
10:30 AM — 11:30 AM
Chair: Jean Laroche, Creative Advanced Technology Center, Scotts Valley, CA, USA

Multiscale Overlap-Add Sinusoidal Modeling Using Matching Pursuit and Refinements 207
Michael M. Goodwin

Predicting Time-Varying Audio Spectra from Pitch and Loudness: Related Synthesis TechniqUES....c.ceeeeersecacacacencaaee. 211
Eric Lindemann

Intraframe Time-Scaling of Nonstationary Sinusoids Within the Phase Vocoder. 215
Robert Bristow-Johnson, Ken Bogdanowicz

SESSION 12: NEW IDEAS
11:30 AM — 12:30 PM
Chair: Jean Laroche, Creative Advanced Technology Center, Scotts Valley, CA, USA

Aerial Acoustic Communications 219
Cristina Lopes, Pedro Aguiar

What Can We Reasonably Expect from Watermarks? 223
Scott Craver, Min Wu, Bede Liu

Audio Watermarking Using m-Sequences and Temporal Masking, 227
Nedeljko Cvejic, Anja Keskinarkaus, Tapio Seppanen
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