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AMADEUS Projects

 UDA — Ubiquitous Digital Assistant (Software)

 AICP — Ambient Intelligence Co-Processor

e VIDEOWARE - Video Feature Extraction

 URVIN - Audio Feature Extraction

* FAR — Facial Attribute Recognition

« DEMOS - Digitally Enhanced Micro Operating Systems

«Two Additional Projects in the pipeline
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AMADEUS Objectives

Development of Technology -/
Concepts in Hardware -

Prototyping Platforms & Demonstrators
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URVIN
User Voice Identification

MOTIVATION

. Requirement in ubiquitous computing applications:
1 user identification for the purpose authorisation

. Proposed approach:
speaker recognition (voice biometrics)

to investigate an effective hardware system capable of
extracting highly reliable speech features in the




Speaker Recognition

l

\Speaker Identification:
/| To determine the correct speaker

. | | from a given population

l

l

Speaker Verification:
To determine if a speaker is who
he or she claims to be

The test utterance Is
compared with the reference
models of the registered
population.

l

The test utterance 1S
compared only with the
reference model for the
claimed identity.




Speaker ldentification

1:‘ l l
\L ' Text-Independent Text-Dependent
Users are not constrained to Users must provide utterances of

provide utterances of specific the same linguistic content for
texts during recognition trials both training and recognition trials




Speaker Identification

Training: Verified ldentity

Training Utterances

 Testing:

Feature

. Reference Model Generation
Extraction

| Test Utterance

Feature
Extraction

Pattern Matching DeciSion e _
User ldentity
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Open-Set Speaker Identification

Mathematical description:

N speakers enrolled in the system

their statistical model descriptio

ns: Ay, Ay Ay

If O denotes the feature vector sequence extracted from

the test utterance, then

max {p(0|A,)}2Z 8 > O e

1<n<N

(\,i =argmax{p(O | A,)}

1<n<N

_unknown speaker model
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Challenges in Speaker Identification

CPEN SET IDENTIFICATION

STAGE 1 STAGE 2
identification Verification
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Open-Set Speaker Identification: a twofold problem

1. To identify the speaker model in the set, that best matches a
given test utterance.

2. To determine whether the test utterance has actually been
produced by the speaker associated with the best-matched
model, or by some unknown speaker outside the registered set.




Possible Errors

* O, which belongs to A, not yielding the maximum
likelihood for A

OSIE: First Stage

e Assigning O to one of the speaker models in the system
when it does not belong to any of them.

OSI-FA: Second Stage

» Declaring O which belongs to A, and yields the maximum
likelihood for it, as originated from an unknown speaker.

OSI-FR: Second Stage




Second Stage of OSTI-SI & Speaker Verification

The challenge in open-set identification can be viewed as

a special (but unlikely) scenario in speaker verification in which
each impostor targets the speaker model in the system for which
he/she can achieve the highest score.

Known Speaker

Unknown Speaker .
(Open-set Speaker Identification) (Open-set Speaker Identification)
Impostor \ /

(Speaker Verification)

True Speaker
(Speaker Verification)

Probability




Experimental Comparison

Results for the second stage of OSI in terms of DET curves.
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Experimental Comparison
Results for Speaker Verification in terms of DET curves.

Miss probability (%)
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Current and Future Work

« Development of algorithms for the extraction of reliable
speech features.

o effective methods for speech enhancement, and

 the feature extraction technigues which help maximise
discrimination amongst speakers.

e Development of a feature extraction engine
e Generic IP core

 Facilitating integration with other SOC components into
complete systems




