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1. Problems of Audio Archives today:
The challenge

MEMORIES intends to develop means of improving
the processes of acquisition and of retrieval of Sound Documents

Audio Archives have to face
huge collections of audio documents
various qualities of metadata (or no metadata at all..)
selection at input often difficult or impossible
a growing demand for online consultation (in a very short time)
The challenge: - preserve, but also:
- high quality digitization
- end-user accessibility
- with rich metadata
- with rich search possibilities
- fast!
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1. Problems of Audio Archives today:
The Persistence

The Archives are in charge of the social memory. This
requires that :
They survive to the degradation of the carriers
They survive to the evolution of the formats of representation
They survive to the changes in the industrial policies
They are semantically understood
The enrichments be kept for further exploitations

Technically preservation means “persistence”
Persistence - a definition:

The ability of a technology system to ensure to the citizen of today
that the citizen of tomorrow will be capable of enjoying the current

cultural, sociological... assets (Abdelaziz Abid, Unesco)
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2. The project and the users’ requirements
2.1. The partners

Users: - Radio Suisse Romande (RSR)
Lausanne, Switzerland

- Norwegian Institute of Recorded
Sound (NIRS), Stavanger, Norway

- UNESCO, Paris, France

Sound Services: - MEMNON (Project coordinator )
Brussels, Belgium
IT suppliers - MIST Technologies, Paris
- Israel Institute of Technology (Technion)
Haifa, Israel

- PubGene, Oslo, Norway
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2. The project and the users’ requirements
2.2. Original objectives

The project span on the whole SOUND media chain with
focus on:

1. The improvement of the acquisition processes namely
by using a “Single Sensor Source Separation” approach

2. The improvement of the retrieval processes namely by
using a “Advance search base on semantic
annotations”

3. The definition of an “Open Exchange Format” based on
standards by using an approach based on standards,
mainly the OAIS (ISO 14 721)

4. The evaluation and validation by using a demonstrator
fed with a large spectrum of domain of applications.
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2. The project and the users’ requirements
2.3. Example : Classical Music

NIRS has a huge collection of classical music
Digitization cannot wait for cataloguing

Users want:
Access to maximum of material
Large search possibilities
Online access / search
Find all occurrences of pieces/songs, catalogued or not
Synchronization of sound with score/time/description
Archivists want:
Decrease backlog rapidly
Overview in order to prioritize material for cataloguing
Give access
Value added (enriched metadata, larger query possibilities...)
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2. The project and the users’ requirements
2.3. Example : Classical Music

HOW? Automation of tasks
Indexation (without listening)
Indexation of audio features
Segmentation
(music, speech, applause, silence, noise...)
- into opus and its elements
- structure of sound recording
Separation of superposed sound elements

(instrument/voice/noise/applause)
- ldentification of instrument (sound/sample library)
- Easier application of tools (melody recognition, speech-to-text, etc)
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2. The project and the users’ requirements
2.4. Example : Radio Interviews

Interview: a dialogue between two (or more) persons,
the one asking questions to another, giving answers and
expressing his thoughts and personality

Interviews are generally included in a more complex
radio programme with different audio contents:
jingles,
announcements,
music titles,
archive documents, etc.

The audio recording can include separate elements or
the whole, as it was broadcasted

Strong interest for re-using by producers, journalists...
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2. The project and the users’ requirements
2.4. Example : Radio Interviews

The detailed description of an interview is very time-consuming
difficulty to have an overall view of the recording
necessity to listen in real-time
what places are worth listening ?
where can | hear a specific speaker ?

Improving the acquisition and indexation  process ?

Generating semantic metadata by means of automatic and semi-
automatic tools

Segmentation (spoken, music, etc.)

Identification of segments (music or spoken)
Separation of spoken and music contents

Speaker recognition

Transcription of the spoken content (“speech to text”)
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Radio interview: the metadata

Technical Metadata

Production & Administr. Metadata

Descriptive Metadata

4 v 4 | 4 v \ 4 | 4
Segmentation | | i P i
Segmenttype | M | Speechi  Speech | Ni Music | Speech
i 1 (Dialogue): L |

Identification of v i v i
sound docs.out i i
of a database ; : !

v | v
Speaker ABA |B | C
recognition i

v v v
Speech to text abcdefg.. abcdefg.. abcdefg..
(automatic
transcription)
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2. The project and the users’ requirements
2.5. Other examples

Ethnographic recordings (UNESCO documents)
identification of themes, instruments,
mix of interview, music, etc.

Sport reports
spoken report, ambient noise, etc.
detection of the most intense instants of a game
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2.6. The Evaluation and Validation Plan

This document summarizes the users’ expectations

It defines the processes which will be managed by the
users in order to:
annotate the audio documents,

gather a knowledge about their content and describe this
content,

validate semantic information generated
give access to the end users and permit various approaches in
the querying
It defines what can be tested in the project, and how it
can be tested
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Users’ Evaluation and Validation Plan (excerpt)

Priority in the context of the project : A = Mandatory B = Useful if practicable C = Nice to have 0 = implicit task

Priorty | Automatic /| | Mam task Detal description of the Result of the operation To betested Technical comment
Manual operation M = Memnon
P = PubGene

[1] hanual Ingest The digttilized audio Tile + existing | Content unit ready to be Coarrect form of BVAE (andior
metadata are transterred and processed others) audio file + XML
stored &z an A& ("Opus metadata file

[] hanual [dertification of the Frovided by the archive manager | Constitution of series of audio

type of audio content [document type code conterts
[prafile) cotresponding to the profies)
[1] [EELTE Inclexation of Field= ta il in & form Complete et of metadsta Correct corwerzion into an XhL
Automatic metadata cotresponding to the profile file

A Atomatic Segmentation [dertification of homogeneous Presertation to the user Correctly idertfied segments. M =2 Speeral, a ool developed in
elements of the audio document [archivizt) of the segments Mutmber af errors inthe Avignon makes such
[p. ex. speech, music, noize) idertified. Duration — Time-code, | segmertation. segmentations.

etc. Eazaier haz a YAMP plugin
'"Speechi non speech
zegmentation' that seems to do
the zame kind of work.

A Atomatic Type identification Idertification of the type of audio Frezertation to the uzer Correctly identified ypez. W= To be Testedwih =555,
content, by comparizon with [archivist) of the seqgments Mutmber of errors inthe Eazaiet has the tool ‘audio
models of contents. idertified and proposition of identification. zitmilarity
Muszic, Speech, Noize, efc. typalogy

[] Wanual Yalidation by the uzer | Walidation of the identified Type of segment aftached a= -
segments proposed by the metadata to every segment
system. Evt. corections

MUSIC SEGMENTS
B Atomatic Analyze 1 —External Comparizan wiith & catabese of Feference of recognized samples | Mumber of recognized items T = 10 be testedwih Soes.
references typical zamples (external sttached as metadata to the compared to actually present Easaier has the tool ‘sudio
references) | jingles, music segment itemns= in the audio content zimilariy
pieces frequently used for sound
ilustration, etc. = zamples libravy

[1] hanual Yalidation by the uzer | Walidation of the recognized Update of the zamples reference | -
items (titles) — manual annotation | database
with complementary metadata
[ather typical tems)

A ALtomatic Single zensor sowrce | Iderdification of typical audio Idertified components aftached Mumber of zegmernts where the M = Nith 5555

separation components | instruments — &z metadata to the segment components are correctly
VOICES — Noise idertified
A Automatic segmentstion Idertimcation of natuwral seaments | Presentation 1o the user Carrectly identmed segments. W = Zome of these identmications

in the audio document (f. ex.
movements indicated by pauses)

[archivizt) of the segments
identified. Duration — Time-code,
ete.

Mutnber of eroes inthe
segmentation.

can be essily done manually by
looking at the wawveform
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3. Improving the acquisition process:
3.1. Definition of specific profiles

The improvement of the acquisition processes means
that a lot of semantic elements can be gathered during
this process and inserted into an information structure
fitting to every type of audio document: the PROFILE

Profiles are linked like “plug-ins” to a so-called
“bootstrap architecture” managing the central aspects of
the storage and of the access: clips, documents,
labels...

The specific profiles are defined in an ontologic
approach including classes, subclasses, properties,
terms and relations
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Methodology of profile definition

ONTOLOGIES

Classes

Representa
tion formats
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Towards the definition of a profile

Archivist Profile specialist Archivist &
Profile

Profiles are defined by ontologies

“A formal representation of a domain of knowledge, with
Its existing entities, their relationships, their hierarchy,
their attributes”

The production of the ontology is made by an “ontology
editor”: Protégé (Stanford University) and a
“Term Editor” (developed by Memnon)
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Classes of the RSR “Interview Ontology”

IASA Conference, 18
Sydney, 23 September2008



Comias: Tl The European Project MEMORIES

FP6-IST-035300 goals and first results

Music Ontology

A Music Ontology was conceived by the Centre for
Digital Music, Queen Mary University of London

MEMORIES has identified several points of
Improvements and intends to release it in collaboration
with the IAML’s Music Ontology Working Group

“The Working Group's purpose will be to develop a
comprehensive upper ontology for the domain of music,
to enable musical content and information about music
to be more easily located, shared and reused”.
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Music Ontology : examples

IASA Conference, 20
Sydney, 23 September2008



Comias: Tl The European Project MEMORIES

FP6-IST-035300 goals and first results

Transcription of an interview
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3. Improving the acquisition process:
3.2. Gathering semantic elements

Tools involved in that phase:

“Single sensor source separation”, an algorithm
developed by MIST and Technion

Segmentation functionalities
Speech to Text tool
Annotation tool

These functionalities are implemented in a “Clip
Manager” giving to the user control over the profile
feeding process
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3.2.1. Improving the acquisition process:
The Single Sensor Source Separation
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3.2.2. Improving the retrieval process:
“Advanced search based on semantic annotations”

Pubgene tool developed for biology and genetics

™~

N

“Autonomous Asset Entities” produce indexes in a
process of “Knowledge Harvesting”

Advanced Information Retrieval tool can use these
Indexes to answer a great variety of queries

IASA Conference, 24
Sydney, 23 September2008



Comias: Tl The European Project MEMORIES

FP6-IST-035300 goals and first results

3.2.3 Definition of an “Open Exchange Format”
based on norms and standards

Approach based on standards, mainly the OAIS
(Open Archive Information System), ISO 14 721
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4. First results and next steps

4.1. The contents
4.2. The tools
4.3. The profiles

Next steps and end of the project
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4. First results and next steps
4.1. The contents

Preparation of audio material and metadata by the users
Objective in this phase : 100 — 200 hrs. pr category

Radio interviews:
110 audio documents, representing ca. 100h.
some of these with (manual) transcription
Additional textual material (press articles)

Classical music:
ca 1050 78-rpm discs representing various musical cases

several versions of the same opus, like Grieg’s “I love you”
(200+ examples)

digitization running
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4. First results and next steps
4.2. The tools
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4. First results and next steps
4.3. Profiles

RSR Radio Interview Profile : first version OK
(“simple interview”)

Classical Music : Preparation of a specific profile
based on Music Ontology
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4.4. Next steps

Implementation of the DAM system (solution developed
by Memnon for filmlibrary.tv)

Integration of all the tools into a demonstrator

Specification of the Open Interchange Format of AXIS
to be released under open license (with the help of
UNESCO)

The consortium is setting up a Special Interest Group
representing potential users

End of the project: end 2009
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More?

WWW.memories-project.eu

Thursday, 11 am:
“Towards a generator of
Submission Information Package
for OAIS” (Guy Marechal)
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