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Creating a National Gallery
of the Spoken Word Online

GOAL: Develop the
ability of digital libraries
to preserve and deliver
aural resources in a
wide variety of useful
formats.




The Partners

Michigan State University
Northwestern University
University of Colorado

. The Chicago Historical Society
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Importance of Aural Resources

1. Speeches, interviews, and readings contain a wealth of
information unavailable through text alone

For researchers throughout the humanities & social sciences
For teachers as they bring material to life

For students working on class projects

For librarians and archivists as gateways to online repositories
For general public audience wanting a deeper understanding
of important events in American politics and society
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Importance of Aural Resources

2. Aural resources have particular value for specific
segments of the population

A. For the visually impaired

B. For students who are aural learners

C. For segments of society with continuing lively oral traditions, who
are often economically disadvantaged



Challenges

Central Strategies for the Development of Digital
Repositories to Deliver Multimedia Resources

1. Development of a Digital Repository for Long-Term Storage
and Delivery of Multimedia Materials

2. Best Practices in Digital Sound Recording and Digitization
3. Watermarking Sound
4. Speech-to-Text Recognition
5. Delivery Technologies and Development of
Alternative Delivery Interfaces
6. Gallery Development



1. Development of a Digital Repository for Long-Term
Storage and Delivery of Multimedia Materials

A. Open Archival Information System Reference
Model

« Methodology for creating an information ingestion, storage, and
retrieval system

 Facilitates discussion between institutions on audience,
preservation techniques, and dissemination

« An agreement between institutions that facilitates the sharing of
information/files



1. Development of a Digital Repository for Long-Term
Storage and Delivery of Multimedia Materials

MATRIX Implementation of OAIS

e Provides standardized model for integrating searches across
multiple repositories without taxing the resources of any one
participating repository

e Provides users with a uniform system for addressing the diverse
resources of all participants in a federated OAIS structure

e Allows OAIS compliant participants to exchange metadata and
digital objects in a pre-determined fashion

e MATRIX delivery architecture is an adaptation of a true OAIS
model

e MATRIX system functions to be a search integrator in a
federated system of repositories



Glossary

AIP Information package in storage format
DIP Information package in distribution format
SIP  Information package in submission format
Designated Community Defined group of consumers who must be able
to understand the contents of the archive
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1. Development of a Digital Repository for Long-Term
Storage and Delivery of Multimedia Materials

B. METS: Metadata Encoding and Transmission
Standard

« A standard but flexible metadata schema for encoding
descriptive, administrative, and structural metadata for analog
and digital objects associated with a digital library.

« MATRIX has collaborated with the Library of Congress,
Harvard, Berkley, California Digital Library, University of
Virginia, NYU, and MIT in the development of the METS
schema.

« Developed as an initiative of the Digital Library Federation,
METS is under review by the DLF for acceptance as a
recognized standard.

« The METS bucket approach allows for the integration of any
kind of metadata as well as the seamless integration of legacy
materials. This flexibility and level of modularity positions
METS as essential tool for the exchange of digital objects and
their associated metadata between repositories/institutions.



1. Development of a Digital Repository for Long-Term
Storage and Delivery of Multimedia Materials

METS Administrative Extensions

e The METS community is developing extension schemas that
afford a standardized method for encoding the administrative
metadata (technical, digital provenance, and copyright) associated
with a digital object.

e MATRIX has collaborated with the Library of Congress Audio-
Visual Division, Harvard, and the Audio Engineering Society to
develop a technical and digital provenance extension schema for
analog and digital audio files.

e MATRIX will participate with partners from the METS community
in the development of administrative extension schemas for
image, video, and text objects.



1. Development of a Digital Repository for Long-Term
Storage and Delivery of Multimedia Materials

METS Implementation

e MATRIX is researching and collaborating with others to develop the
most efficient method for creating, ingesting, storing, and delivering XML
via the web.

e MATRIX has explored 2 possible methods of implementation:

1. XML Database - working with Tamino and Ipedo as possible
solutions for an xml, web based digital repository.

2. MYSQL Database - MATRIX has developed a relational
database that provides the functionality of METS and the XML
Schema Language as well as the ability to easily produce METS XML
files in the future

e Schematized database design uses the principle of name-
spacing and the avoidance of statically defined tables to develop
a database model that is infinitely scalable and affords the ability
to integrate any number of different metadata standards.

e Storing information about each element facilitates workflow by
allowing the creation of customized ingestion and administration
forms and the creating of dynamic forms.



Digital Repasitary V. 1.1
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1. Development of a Digital Repository for Long-Term
Storage and Delivery of Multimedia Materials
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1. Development of a Digital Repository for Long-Term
Storage and Delivery of Multimedia Materials

Repository Flow Chart
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2. Best Practices in Digital Sound Recording
and Digitization

Digital Audio Processing

e State-of-the-art, stand-alone, oversampling A/D converter
at 96 kHz/24 bit:

e\Wide frequency response and dynamic range,
eNegligible quantization noise

eMuch reduced transient response with slow, mild roll-
off, anti-aliasing filters

eCompliance with the audio DVD standard
e Transfer of digital signal via S/PDIF interface;

e Robust DSP techniques for restoration and delivery
purposes;
e Spectral analysis techniques for quality assurance.



Audio Digitization worktlow
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3. WaterMarking

Original speech

Watermark and encrypt speech
for transmission

Arnplitude

l

Waterrnarked TEC speech

Decrypt watermarked
speech for playback

v

Recovered ‘“Watermarked speech

Arnplitude

Recovered “Watermark

Recover watermark
if necessary




4. Speech-to-Text Recognition

® Using speech recognition to produce time-stamped,
segmented (BIC)Bayesian Information Criterion, “dirty”
transcripts for the purposes of:

e Searching - on-the-fly, query-driven, streaming of most
relevant portions of audio files

e Research — making large bodies of text available to
researchers for detailed qualitative and quantitative
analysis

e Improving the accuracy of Sphinx-III and Sonic with an
NGSW-specific language model



5. Delivery Technologies and Development of
Alternative Delivery Interfaces

Digital Object Creation — SMIL
e http://www.historicalvoices.org/earliest voices

e MATRIX has developed an application suite that
assembles time-synchronized, multimedia:

Transcribe and
time-stamp
audio
with Transcriber

Convert trs into
rt, QT, and TEl
With PHP, XSL and
Sablotron

]

Assemble SMIL
With PHP
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5. Delivery Technologies and Development of
Alternative Delivery Interfaces

Digital Object Creation - Flash
e http://www.michigan-writers.org

e Flash - time-aligned, animated, audio and text
delivered with Flash

Digital Object Creation - Quicktime
e http://www.africandl.org/

e Multi-lingual, time-aligned audio and text assembled
with SMIL, delivered with QuickTime in a custom
"Multimedia Jukebox" window




5. Delivery Technologies and Development of
Alternative Delivery Interfaces

Digital Object Creation — Text

e MATRIX has developed OCR-based technology to
digitize non-traditional Roman-script indigenous
language data (Pulaar):

e Custom "OCR training” methodology
e Unicode character set
e Unicode-based keyboard mapper (for Windows 9x)



5. Delivery Technologies and Development of
Alternative Delivery Interfaces

Perceptual Research

e MATRIX, along with the MSU Department of
Audiology and Speech Science, is conducting
research into the influence of various multimedia
formats on perceptions of oral history narratives in
an educational setting.

e Testing comprehension and memory retention as
influenced by the addition of various media to
sound

e Establishing an acoustically and pedagogically
optimal multimedia learning environment



5. Delivery Technologies and Development of
Alternative Delivery Interfaces

Developing Varied Delivery
Interfaces for Diverse User Groups

X Tl

K-12 classes

University courses
Scholarly research

Media functionality

Public outreach
Differentially-enabled users




6. NGSW Gallery Development

Historical Voices
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6. NGSW Gallery Development

Earliest Voices
181

flo | Edt Wiew FPavotes Tock  Hel n
gak » o= - ) [F | Dseedh GEFeoes Mess 3| SF ] .
B [5]) b v historicabosices ooplearbest_voces) =l @ ok *

A Ve Wl 5

EarliestVoilces

A Gallary Team tha Yincent VYoloe Library

With our Facil , A sOYereiEn, & stalenman, or
a historiam, ca Rretl gl ek v hanopra:
blank, uh.lrh W hen be multiplicd a4 panand- IJ;I-II wach
rml!llplr- copy will reprat the soands of his vaice thousands of
timea; aml 3o, by reserving the copies amd nsing them inrm
witrmance cam br tranamiticd o pestority, confurien afto
freshly and farcithly il tlomr lator fl'lH'ﬂ“l:ﬂl heard hig living:

nd vocal muses - solos, dusts, qua

en the prefecied phonograph wit

..:.rn|1|ill meas and pre-cisko

= Morth Asserican Bevicw: June 1888, vol 145 beue 5370 pages G41-85

iz 3
L85 B Db

Eh:ﬂlil.-lil_ FTh :

[ antemes

)]



6. NGSW Gallery Development
Studs Terkel — Conversations with America
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6. NGSW Gallery Development

Flint Sit-Down Strikes

Page: 1

Date, 1993
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6. NG'SV\i':EG'aIIery Development
African Digital Library
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6. NGSW Gallery Development
Michigan Writers Network
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6. NGSW Gallery Development

Michigan’'s Arts and Humanities Touring
Directory
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6. NC:‘r___SV‘\'i@ﬁ_allery Development
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For Further Information:

MATRIX: The Center for Humane Arts, Letters,
and Social Sciences Online

e http://matrix.msu.edu

ematrix@msu.edu
National Gallery of the Spoken Word

oehttp://www.ngsw.orqg
ehttp://matrix.msu.edu/ngsw




