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GOAL

Evaluate 
prosodic(suprasegmental)

proficiency 
of non-native learners of English



Prosodic Evaluation

Native Speaker's Utterance

Learner's Utterance



Comparison between...

                       (1) F0 contours

                     (2) Intensity contour

                   (3) Segmental durations

 of the two utterances of the same sentence



But first...

      Make matching segmental durations

                         identical 

      so that
      F0 contours & intensity contours can be
      compared directly.



native

learner
before

learner
after

Use of PSOLA algorithm (Moulines & Charpentier, 1990)

Segmental Duration Syncing



F0 : point-to-point comparison btw/ native and learner 
after normalization 

native

learner
after

Automatic score (F0, Int, Dur)
(x,  y,  z)       

Comparison: F0 Contour



Comparison: Intensity Contour
Intensity : point-to-point comparison btw/ native and learner 

after normalization

native

learner
after

Automatic score (F0, Int, Dur)
(x,  y,  z)       



Comparison: Segmental Durations
Duration : segment-to-segment comparison btw/ native and learner

native

learner
before

Automatic score (F0, Int, Dur)
(x,  y,  z)       



Metric Used
Euclidean distance metric for evaluation measure

P = (p1, p2, p3,..., pn) and Q = (q1, q2, q3,..., qn) in Euclidean n-dimensional space



How to Compare?
Target English Sentence
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... U
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U
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... U
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...Model Native Utterances Learners w/ Good Score Learners w/ Bad Score

Human
Evaluation



Automatic Comparison

Utterance: Native Eng. Spkr. #1

Utterance: Native Eng. Spkr. #10

Utterance: Native Eng. Spkr. #3

Utterance: Native Eng. Spkr. #2

...

Utterance: Korean Learner #1

Model Native Utterances Learners w/ Good Score

(F0, Int, Dur)

For Learner #1, 10 prosody coordinates

With Native #1, (F0
1
, Int

1
, Dur

1
)

With Native #2, (F0
2
, Int

2
, Dur

2
)

With Native #3, (F0
3
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3
, Dur

3
)

…
With Native #10, (F0

10
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10
, Dur

10
)

For ten good learners, 10 X 10 = 100 Coordinates



3D Space of Prosody Coordinates

x = F0

y =
 In

t

z 
= 

D
ur

Prosody coordinates of good learners

0

Group of “good” scores



Automatic Comparison

Utterance: Native Eng. Spkr. #1

Utterance: Native Eng. Spkr. #10

Utterance: Native Eng. Spkr. #3

Utterance: Native Eng. Spkr. #2

...

Model Native Utterances Learners w/ Bad Score

(F0, Int, Dur)

For Learner #1, 10 prosody coordinates

With Native #1, (F0
1
, Int

1
, Dur

1
)

With Native #2, (F0
2
, Int

2
, Dur

2
)

With Native #3, (F0
3
, Int

3
, Dur

3
)

…
With Native #10, (F0

10
, Int

10
, Dur

10
)

For ten bad learners, 10 X 10 = 100 Coordinates

Utterance: Korean Learner #11



3D Space of Prosody Coordinates

x = F0

y =
 In

t

z 
= 

D
ur

Prosody coordinates of bad learners

0

Group of “bad” scores



3D Prosody Model – an ideal case

x = F0

y =
 In

t

z 
= 

D
ur

0

Location of arrow heads
→
Automatic comparison
of learner utterances
with native speakers'
in the form of 3D coordinates,
i.e. (x, y, z) = (F0, Int, Dur)

Color of arrow heads
(Group membership)
→
Human evaluation
of learner utterances
in terms of “good” and “bad”

Store this model in a discriminant function



Discriminant Analysis

x = F0

y =
 In

t

z 
= 

D
ur

0

A set of automatically computed
prosody comparison coordinates

Perform a discriminant analysis

Predict its group membership

A learner with no manual score,
i.e. with unknown membership

?
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Automatic Assessment of Prosody

Human
Manual

Evaluation
: Scores

Automatic
Comparison

Analysis
: F0, Int, Dur

Sentential
3D Prosody Model

of
Discriminant Functions

: Scores ↔ (F0, Int, Dur)

Training Data

Automatic
Comparison

Analysis
: F0, Int, Dur

Predicted
Manual
Scores

Test Data
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Human Evaluation
Manual prosody scores for 

“The dancing queen likes only the apple pies”

N5 K2K5
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Sample coordinates for one utterance from group K5
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3D Model : K5 vs. K2
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3D Model : K5 vs. one from K2
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Prediction with Discriminant Analysis
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