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1. Introduction

* Forced aligners are error-prone, sometimes
cascadingly

* Estimates of uncertainty might help flag bad
alignments, but current systems do not estimate it

* The Mason-Alberta Phonetic Segmenter (MAPS)
1] now provides confidence intervals (CIs) using a
neural network ensemble

* 10 different acoustic models trained during
creation of MAPS
* Forms an ensemble of models
* Assessed on TIMIT [2] and Buckeye |3] speech
corpora
* Forced alignment run with each model in ensemble
* Center taken as median of ensemble's 10 different
boundary estimates
* A 97.85% CI around the median is calculated with
order statistics (2" and 9" ordered values)
* Boundary accuracy compared using mean and
median absolute error compared to “ground truth”
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Figure 1. Median taken over each model's ("m1l", "m2", etc.) forced alignment
boundary. The result is the ensemble's estimate of the boundary. 97.85% Cls are
also determined from this ensemble of boundaries, as the 2" lowest and 9%
highest items.
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Table 1. Boundary error estimates for ensemble alignment when using
manual transcriptions from the speech corpora. Singleton test is from
Kelley et al. [1], using the 10 models individually; 95% Cls are provided for
this set of results.

Data Mean absolute error (ms) Median absolute error (ms)
Train 14.13 6.48

Validation 14.18 6.85
Test 16.21 7.12

16.75+0.18

Singleton test [1] 7.14 £ 0.05
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Figure 2. Sample of TextGrid format for segmentation of ...blical scholars arg...

from sentence "SX42" from speaker "FAEMO" in the TIMIT corpus. Segment

boundaries are drawn with dashed red lines.
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Figure 3. Sample Cls for scholars [ skale-z] from ...blical scholars arg... from
"biblical scholars argue" in TIMIT corpus. High and low values for the Cls are

drawn in dashed red lines. Note that the Cls are not symmetrical due to the order
statistics method.
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3. Boundary results

* Boundary error slightly improved using ensemble,
compared with previous results [1]

* Quality of boundaries is reasonable (Figure 2,
Table 1)

* Better boundaries are a perk but not a goal with ClIs
* Ensemble helps prevent outliers and cascading

alignment errors

4. Accessing the Clis

* Praat TextGrids don't permit boundary ranges

* Instead, a point tier is added to the TextGrid to
indicate the low and high CI points (Figure 3)

* A table is also output from the alignment with the
ClIs for statistical or programmatic analysis

5. Discussion & conclusion

* Wide ClIs can be used diagnostically to find
alignment errors

* Uncertainty estimates of duration can be
incorporated into Bayesian models

* Alignment takes 10 times as long, though this is not
entirely escapable
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