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 Objective measures aren’t good enough at measuring the perceptual quality
of synthetic speech

« Subjective listening tests remain the gold standard:
« Mean Opinion Score (MOS) tests
* Preference tests
« ABX tests
 Transcription tasks
« MUSHRA tests

» Despite many listening test guidelines, contemporary evaluations are often
very poor as they don’t take guidelines into account.
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Our study

Common shortcomings in subjective evaluations from
Interspeech 2014

Using Blizzard 2013 data we show the importance of:

nﬂﬂ Sufficient participants
28

Sufficient test material

Checklist of elements that should be considered when
designing a good listening test
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"™ Interspeech 2014

« Number of speech synthesis studies at Interspeech 2014 using a particular
amount of listeners.

Number of studies

Number of
listeners | Preference

test MOS
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Interspeech 2014

« Number of speech synthesis studies at Interspeech 2014 using a particular
amount of listeners.

Number of studies
Number of

listeners | Preference
test

1-10 10 8

MOS
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* Number of speech synthesis studies at Interspeech 2014 using a particular
amount of listeners.

Number of studies

Numlber of
listeners | Preference MOS
test
1-10 10 3
11-20 5 5
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* Number of speech synthesis studies at Interspeech 2014 using a particular
amount of listeners.

Number of studies
Number of
listeners | Preference MOS
test
1-10 10 3
11-20 5 5
21-30 0 1
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* Number of speech synthesis studies at Interspeech 2014 using a particular
amount of listeners.

Number of studies
Number of
listeners Preference MOS
test
1-10 10 3
11-20 5 5
21-30 0 1
31-50 4 5
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* Number of speech synthesis studies at Interspeech 2014 using a particular
amount of listeners.

Number of Number of studies
listeners | Preference MOS
test

1-10 10 8
11-20 5 5
21-30 0 1
31-50 4 5

>50 3 3
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* Number of speech synthesis studies at Interspeech 2014 using a particular
amount of listeners.

Number of Number of studies
listeners | Preference MOS
test

1-10 10 8
11-20 5 5
21-30 0 1
31-50 4 5
>50 3 3
Not stated 2 0
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* Number of speech synthesis studies at Interspeech 2014 using a particular
amount of listeners.

Number of Number of studies
listeners | Preference MOS
test

1-10 10 8

11-20 5 5

21-30 0 1

31-50 4 5

>50 3 3

Not stated 2 0
Total studies 24 22
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<

15th Annual Conference of the
International Speech Communication Association

Interspeech 2014

M Missing details 1S-2014

Natural
Speech
Technology

Edinburgh — Cambridge — Sheffield

- The demographics of listeners (native or non-native, age, accent, possible
hearing impairments).
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= Missing details 1S-2014

- The demographics of listeners (native or non-native, age, accent, possible
hearing impairments).

- The language of the synthesised speech.
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=i Missing details 1S-2014

- The demographics of listeners (native or non-native, age, accent, possible
hearing impairments).

- The language of the synthesised speech.

- The domain of the sentence material (training and test).
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M \issing details 1S-2014

The demographics of listeners (native or non-native, age, accent, possible
hearing impairments).

The language of the synthesised speech.

The domain of the sentence material (training and test).

The number of test samples (sentences, words, paragraphs).
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Missing details 1S-2014

The demographics of listeners (native or non-native, age, accent, possible
hearing impairments).

The language of the synthesised speech.

The domain of the sentence material (training and test).

The number of test samples (sentences, words, paragraphs).

The specific question participants were asked to answetr.
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B Missing details I1S-2014

The demographics of listeners (native or non-native, age, accent, possible
hearing impairments).

- The language of the synthesised speech.

- The domain of the sentence material (training and test).

- The number of test samples (sentences, words, paragraphs).
- The specific question participants were asked to answer.

- The listening conditions (headphones or speakers, listening booth or on the
web).
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» To illustrate importance of sentence coverage and number and type of

- Last English evaluation

Isteners we re-analysed Blizzard 2013 data.

- Focus on main task: MOS tests for naturalness and similarity (EH1)

listener type number of listeners
EE (paid / lab / native) 50
ER (volunteers / not controlled) 92
ES (speech experts / not controlled) 59

All

194
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11 systems including natural speech

11 listener groups

» 4-5 listeners per group for EE | 5-10 for ER | 3-5 for ES

Each listener scores each system:
* 5 times for naturalness

* once for similarity

MOS test was used for both naturalness and similarity
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Re-analysis of Blizzard

* Progressively larger subsets of data

1. number of significantly different system pairs

2. rank correlation between the ranking given by the current data subset
and the ranking obtained when considering all participants for the test in
question
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- Blizzard similarity tests overall resulted in fewer significant differences than the
naturalness evaluation.
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- Naturalness: 30 paid participants (EE) sufficient for strong correlation (>0.98).

 Similarity: results never quite reach stability
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- EE (Paid listeners) correlate best with full-data rankings

- ER (Volunteers) consistently give low rank correlations and least number of
significant pairs for a given number of listeners

- ES (Expert listeners) identify a large number of significant differences in
naturalness, but their rank correlation with the overall full data picture was
either close to average (naturalness) or the lowest observed (similarity)
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- Judgments change substantially between listener groups, particularly for the

similarity scores.
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« The big gap between naturalness and similarity tasks in previous figures can
largely be explained by the difference in the number of scores collected per

listener.
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» Blizzard analyses suggest that at least 30 listeners are needed for reliable
results.

- Each listener should listen to several examples of each system evaluated.
+ 150 judgements per MOS should probably be a minimum.

 Types of listeners: paid participants, online volunteers and expert listeners
* paid: above numbers apply
 online: more data and more listeners
 experts: their preferences differ from those of the general public

» Thought and design of experiments is paramount



E% Natural
R Speech
o— C n I : n Technology

— O C USIO Edinburgh — Cambridge — Sheffield

- Take home message:

 Think before you test!
* Report on the design of your experiment and motivate the choices made

« See the checklist in the paper for inspiration



