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¢ Machine learning systems rely on human experts to:

v’ Select proper data

v Tune the meta-parameters

v Choose the training/development/evaluation sets
v Choose the evaluation protocol

Our aim:

build autonomous intelligent systems sustaining their performance
across time without machine learning experts
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** Objectives:
v Autonomous systems

Scientific Back

= Lifelong learning (supervised and unsupervised)

= Active Learning (user initiative)
= Passive Learning (system initiative

** Tasks:
v Machine Translation
v’ Speaker diarization
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¢ Architecture of the proposed system

Training Adaptation Real World
Data Data Data

Initial Off-line On-line On-line
Training ) > Adaptation A Adaptation Processing
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Challeng

** Key challenges:
v How to evaluate autonomous systems?
v How to implement autonomous systems?

*** Potential impact of the project

v Enable research on autonomous learning by disseminating
corpora, protocols and metrics

v Enable autonomous systems to sustain performance across
time without ML experts support
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** How to measure performance across time?

il

*¢* What does the user want to focus on?

Evaluation score
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** How to measure the ability of a LLIS to follow a user-
policy?

2 A Svstem

past future

li

Forgetting effect
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f performance metrics

** How to measure the ability of a LLIS to follow a user-
policy?

< A System adapted until time L;

future

Never seen
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** How to measure the ability of a LLIS to follow a user-
policy?

<+ A System adapted until time {;

= A: focuses on contemporary data

= B: everything is important

= C: don’t adapt to fast (limited trust in contemporary data,
importance of past data...)

@ ° (3)
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*** How to measure the ability of a LLIS to follow a user-
policy?

< A System adapted until time .

NANNNNNNN

Weigh the performance on test data according to the time label
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[ ] Correct
B Wwrong

Error Rate
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A

= Given an hypothesis output by the LLIS
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[ ] Correct A
- Wrong

[ ] Corrected

Error Rate

A

\

= The Domain expert provides a correction

13
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[ ] Correct L1 uUseless correction A S
B Wwrong Usefull correction

Error Rate

\

= The Domain expert provides a correction

= Part of the correction is useless (hypothesis was already
correct)

= How to quantify the contribution of the information provided ?

14
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[ ] Correct
- Wrong

Error Rate

\

= Make « A » wrong and compute the score
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[ ] Correct [ Useless correction A
B Wrong Usefull correction

Error Rate

= Make « A » wrong and compute the score

16



L

chist-era
|:| Correct m Useless correction
B Wwrong Usefull correction

[ ] Corrected
- Generalized

Error Rate

[ N | | 5w

= Given the applied correction, the LLIS adapt its model and

generates a final hypothesis: you expect a benefit

17
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|:| Correct m Useless correction
B Wwrong Usefull correction

[ ] Corrected
- Generalized

[ N | | 5w

= Penalized score is the final score + human effort expressed in

terms of error rate

18
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Challenges a

*** Potential impact of the project

v Enable research on autonomous learning by disseminating
corpora, protocols and metrics

v Enable autonomous systems to sustain performance across
time without ML experts support

19
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Sustaina

X Platform BEAT (https://www.idiap.ch/software/beat/)

¢ Online publicly available baselines
v" on Beat GitLab

v On GitLab (https://git-lium.univ-lemans.fr/Larcher/evallies)

¢ Publicly available corpora:

v Machine Translation

v’ Speaker Diarization (free and publicly available after the evaluation)
¢ Protocols for lifelong learning human assisted

v Machine Translation

v’ Speaker Diarization

22
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+¢* Publicly available corpora:
v Machine Translation
v’ Speaker Diarization (free and publicly available after the evaluation)

328H

2012-02-17

2010-10-18

131H

Eval

T
2000 2002 2004 2006 2008 2010 2012 2014

23



L

chist-era

Sustainabilit

¢ Metrics
v New generic metrics to evaluate human assisted learning
v New framework to evaluate sequential learning across time

*** Follow-up project:
v' ' H2020 MSCA-RISE project ESPERANTO

(19 partners for speech processing with a work package on
human assisted lifelong learning)

24
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Machine translation and Speaker Diarization
Evaluations: summer 2021
Workshops: autumn 2021 and Spring 2022

25
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*** Interface for Human Assisted speaker diarization

8‘ LIUM g‘ ENSIM

Clusters overview

Number of clusters: 10
Number of segments : 97

Segmentation step @

o

/Users/larcher/LIUM/src/python/s4d-UI/V1/s4d-Ul/data/LCP_LCPInfo13h30_2012-02-
16_132700/LCP_LCPInfo13h30_2012-02-16_132700.wav

*D Reset -> Validate segmentation

Q I Q 0:00 - 25:58
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