Comparing Forced Alignment Methods

There are several tools and methods for force-aligning speech recordings, and each works well or
badly depending on different factors. It can be difficult to know which method to use.

You can compare different forced alignment methods with your own data by configuring LaBB-CAT
to allow multiple simultaneous alignments which can then be compared, in order to decide which
method to use.

To do this, the broad process is:

1. set up multiple forced alignment configurations, configured to output their word and phone
alignments to separate layers (i.e. not the normal word and segment layers), and then

2. Run each forced alignment configuration on some subset of the data, so that the separate word
and phone alignment layers are populated with aligned intervals.

3. Finally, you can compare the configurations, either by:

« selecting individual utterances, extracting all the alignments to a TextGrid with the audio,
and doing an auditory/visual evaluation of each set of alignments, or

» manually aligning a selection of utterances, and automatically comparing each set of au-
tomatic alignments with the corresponding manual alignments.

Once you have decided on a winner, you then delete the losing configurations, and reconfigure the
winning one to output its alignments to LaBB-CAT’s word and segment layers, and run forced align-
ment again, on all the data.

Setting up multiple forced alignment configurations

Normally, LaBB-CAT only allows one set of word/phone alignments at a time, and these are stored
in the word and segment layers. In order to compare alignments, you need to be able to have multiple
word/phone alignments in LaBB-CAT at the same time, so you can compare them side-by-side in
order to choose the best one.

In order to set this up, you need to set up the forced aligment configurations to output their alignments
to different layers, instead of the word and segment layers which are the default. The steps to achieve
this are as follows:

1. Decide which forced alignment configurations you want to compare. They may all involve the
same layer manager module (e.g. if you want to compare HTK’s train/align procedure with its
built-in P2FA pretrained acoustic models), or they may involve different layer manager modules
(e.g. if you want to compare MFA’s pretrained models with the WebMAUS ones).

(In these instructions, we show a comparison of HTK’s P2FA models with MFA’s pretrained US
English models.)



2. Ensure that the layer manager modules you need are installed in LaBB-CAT - i.e. install the
HTK and the HTK Manager, or MFA and the MFA Manage, etc.

3. In LaBB-CAT, select the phrase layers menu option.
You will see a list of phrase layers, which may include language and entity.

4. The column headings at the top are also a form to fill in in order to add a new phrase layer. Fill
it in with the following details:

Layer ID: a descriptive name of the configuration, e.g. WebMAUS or HTK-P2FA

Type: Text (this layer will end up containing the word tokens)

Alignment: Intervals (i.e. annotations with a start time and an end time)

Manager: select the layer manager for this forced alignment configuration, e.g. HTK
Manager

Generate: Never (we will be running forced alignment manually on a selection of record-
ings, and we don’t want these forced alignments being automatically triggered when new
transcripts are uploaded)

Project: this can be left as-is, unless you have already created a ‘project’ to categorise
these layers under.

Description: A descriptive note something like “Word alignments produced by HTK us-

HTK-P2FA Text v

Phrase

HTK Mz

Word alignments produced by HJK usi

(P2FA)

ing the Penn Forced Aligner pretrained acoustic models (P2FA)” lanauace Text v

5. Press the New button.
The layer’s configuration form will appear.

6. Fill in the configuration form as required for this configuration, e.g. if it’'s HTK with P2FA
models, tick the Use P2FA models checkbox, etc.



HTK-P2FA

The HTK Aligner can use words with phonemic transcriptions, and the corresponding audio, to force-al
phones; i.e. determine the start and end time of each speech sound within each word, and thus the st
of the words.

Orthography Layer : [orthography W ]

Pause Markers : | _

Pronunciation Layer : [cmuDicchonemes w ]

Noise Layer : noise w

Group Main-Participant Utterances : by speaker

Utterances of Other Participants : are not aligned v

Noise Patterns : |laugh.* unclear .*noise.*

Overlap Threshold : s r%
Use P2FA models :
Downsample to 11,025Hz :

Participant on Left Channel :

Participant on Right Channel :

Replace Manual Alignments : O
Ward Alinnmant | svar - [ ] 1

The configuration form will also allow you to configure which layer the word alignments and
phone alignments are saved to, with a setting like Word Alignment Layer set to word by
default, and Phone Alignment Layer set to segment by default.

7. Change the Word Alignment Layer to be the layer itself (i.e. if the layer you just added is
called “HTK-P2FA”, select the HTK-P2FA option in the dropdown list next to Word Alignment
Layer).

8. Change the Phone Alignment Layer by selecting the [add new layer] option.

You will be asked what you want the new layer to be called.

@ localhost:8080

Please enter the new layer ID

HTK-P2FAPhone

Cancel ﬂ

9. You can leave this as the default value, which will be something like “HTK-P2FAPhone”, and
press OK



10. There may also be an Utterance Tag Layer setting, which by default has the layer itself
selected. We’re already using the layer itself for the word alignments, and don’t want it to also
contain a time-stamp for when the alignment was done, so we are going to un-set this setting.
Set Utterance Tag Layer to [none].

Word Alignment Layer : | HTK-P2FA v
Phone Alignment Layer : | HTK-P2FAPhone v |
Score Layer : [none] v
Utterance Tag Layer : [none] v |
11. P-r;ss tilé Set;;zrame.ters t;u.tton to save the configuration. ’
12. Repeat steps 3-11 for each configuration you want to compare.
Phrase Layers
MFA-USENglish |[tea ] [mntevais v | [mFaMaiv] Never

Word alignments produced by MFA using the its b
models.

For this example, we have added an MFA Manager layer... 1anauane e I
...using the english_us_arpa dictionary/models.

MFA-USEnglish

The MFA Annotator integrates with the Montreal Forced Aligner, which can use words with phonemic transcriptions,
and the corresponding audio, to force-align words and phones; i.e. determine the start and end time of each speech
sound within each word, and thus the start/end times of the words.

Orthography Layer : | orthography w |
Pronunciation Layer : phonemes v
Phone Set @. : [none]

Multilingual IPA : (]

Dictionary Name : | english_us_arpa v
Pretrained Acoustic Models : | english_us_arpa
Beam : 10 &

Retry Beam :

No Speaker Adaptation : a

Replace Manual Alignments : a

Word Alignment Layer : | MFA-USEnglish |
Phone Alignment Layer : | MFA-USEnglishPhone « |
Utterance Tag Layer : | [nonel v |

| Set Parameters |

MFA Annotator 0.2.0
montreal-forced-aligner 2.0.0rc5

13. Select the phrase layers option from the menu.
You will see that, in addition to the layers you added for the word alignments, the correspond-
ing phone alignment layers have also been automatically created.



HTK-P2FA [ Text v| [Intervals | HTKManager  [Never | |[none] v|

Word alignments produced by HTK using the Penn Forced Aligner pretrained acous

HTK-P2FAPhone [ Text v| [Intervals v| (Inone] v|

HTK phone alignments.

MFA-USEnglish |:Te>d v| |:Intervals v| MFA Manager | Never v| |:[n0ne] v|

Word alignments produced by MFA using the its build-in American English dictic

MFA-USEnglishPhone |:Te>d v| |:Intervals v| |:[n0ne] v:

MFA phone alignments.

Now you have multiple forced alignment methods set up, and none of them is configured to output
their alignments on the word and segment layers. Instead, each method outputs its alignments to
different ‘phrase’ layers.

The configurations are set, but there are no alignments to compare yet.

Running multiple independent forced alignments

Once you have set up all the configurations you need, you can run each forced alignment configu-
ration on a subset of utterances. In order to compare side by side, you should force-align the same
utterance for all configurations.

1. Decide what subset of utterances to align.

« If you are comparing configurations that all use pre-trained acoustic models, the subset
can be as small as a handful of utterances from different speakers, or even single utterance,
as the amount of data included in the forced alignment run won’t effect the quality of the
alignments.

« If you are comparing configurations that first train acoustic models and then force-align
utterances based on those models (i.e. the ‘train/align’ method), you will need to have a
larger subset, which might be all the utterances of one or more speakers, or even the whole
corpus. How big the subset needs to be depends on the configuration (e.g. for train/align
with HTK, you’ll need at least 5 minutes of speech, and for traing/align with MFA, you
may need as much as 3-5 hours of speech)

2. In LaBB-CAT, collect together your subset of utterances on a ‘matches’ page.
e.g. if it is to be all the utterances of a selected speaker or speakers:


htk-train-align.qmd
https://memcauliffe.com/how-much-data-do-you-need-for-a-good-mfa-alignment.html

1. go to participants page,
2. find the desired participants,

3. tick them
Participants
Match count: 3 - ID matches mike|margaret
Participant Corpus Episode Transcript count
|mike|margaret | @ CCv Regular Expression | ‘Frcm - HTO =
+ New | m Delete :.'. Merge | g g Al Utterances | FE Export Attributes E Transcripts ‘ Q Layered Search ‘
AP511_MikeThorpe GB AP511_MikeThorpe 1
[ BR178LK_MargaretSpencer corpus CC QB BR178LK_MargaretSpencer 1
Ointerviewer BR178LK_Marga GB BR178LK_MargaretSpencer 1

[ e N
4. press the All Utterances button, and
5. press List.

Alternatively, if you run a search using specific participant and transcript criteria, you will also
be shown a ‘matches’ page that lists matching utterances, and allows you to export data and
perform a number of other operations on the utterances.

However you determine your subset of utterances, you need to end up at a ‘matches’ page like
this:



AP511_MikeThorpe BR178LK_

Processed 99 utterances (Total utterance duration: 19:26.818)

Select all results (99) Context: | no context v |
BR178LK_MargaretSpencer.eaf - BR178LK_MargaretSpencer

0NN ®WN S

P e N "I [ S A S Np— N
oENOOOREWN=2

20.

28 results shown

and I.

yeah I've um - I'm seventy two years (
and I've lived in Brooklands all my life
I've had my twenty first wedding . and . ti

and I've got a Lot of . relatives that've lived in Brooklands our village . .

um the earthquake was a huge . wake 1

um it's done a lot of good for some people and there's been w

I pres~ I I take it that we're loser

because we've got a . small house . on half ar

and we'd never replace that with what's been offerec

um not that we want to anyway . cos we've been here a long 1
well . we presumed that we'd be s~ . living here till we sort of
I don't know what else to say

oh it was about four thirty in the morning it was a huge

um the house shook . my husband and I goi

I was scrabbling up the wall trying to get . out through the w
cos it was all moving still . um

my son lives across the road and they came running over wit

we were all . everybody was shaken

ahh the road was filled with water but it dissipate

and when we see a lot of the the um . memories and ahh

» 26 More Matches ¥ 79 Remaining Matches

Select all results (99)
= csv Export v
EMU WebApp v
E Dictionary Definition Layer w
Prefix Names O
f Utterance Export v

i) Audio Export




All utterances will be ticked by default, but you can manually select utterances from the list by
un-ticking Select all results and then ticking individual utterances to align.
. At the bottom, there will be a button for each of the forced alignment configuration layers you

added earlier.
qy f I LRI I_ﬁ.PUI L |

ﬂ» HTK-P2FA

4} MFA-USEnglish

. Press the first button.

This will start the forced alignment process for that configuration, including only the selected
utterances. This may involve filling in missing pronunciations, and then you will see a
progress bar while the utterances are being aligned.

utterance generation - HTK Manager
[

Finished generateUtterances

5. Once the forced alignment for this configuration is complete, repeat steps 2 and 3 above for

each of the other forced alignment configurations.

Once you’ve completed the last forced alignment, you will have multiple sets of alignments simulta-
neously saved in different layers in LaBB-CAT, ready for comparison.

Auditory/visual comparison of the alignments

The easiest way to directly compare the different sets of alignments is by extracting utterances to
TextGrids, and opening them with corresponding audio in Praat. This can be done directly from the
transcript page, using LaBB-CAT’s Praat Integration.

1. In LaBB-CAT, select the transcripts option on the menu.

. Find one of the transcripts that includes utterances in the subset you force-aligned above, and
click its name to open the transcript page.

. At the top of the transcript there is a list of layers, which should now include options for
the forced alignment layers you added earlier, and their corresponding phone alignment layers.



HTK-P2FA [ Text v| [Intervals | HTKManager  [Never | |[none] v|

Word alignments produced by HTK using the Penn Forced Aligner pretrained acous

HTK-P2FAPhone [ Text v| [Intervals v| (Inone] v|

HTK phone alignments.

MFA-USEnglish | Text v | | Intervals w | MFA Manager | Never v | | [nenel v |

Word alignments produced by MFA using the its build-in American English dictic

MFA-USEnglishPhone |:Te>d v| |:Intervals v| |:[n0ne] v:

‘MFA phone alignments.

4. Tick all of the forced-alignment layers.

(9 =0 % HTK-P2FA ]
(9 =% HTK-P2FAPhone |
|4 ¥ MFA-USEnglish |
(2 =i MFA-USEnglishPhone|

This will cause the aligned annotations for these layers to be displayed on the transcript page,
for the utterances that have been forced-aligned.
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all"my[‘life [umw
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and I've lived in Brooklands all my Llife . um.

The transcript page is not intended to accurately represent time alignment at this granularity,
so the display will look cramped and confusing. The word and phone annotations on each layer
will probably not line up with the corresponding transcript words below.

5. Click any word in the utterance (i.e. from the olive-coloured words), and select Open TextGrid
in Praat from the resulting menu.

This will open Praat and show the utterance TextGrid with the corresponding audio. The TextGrid
will include:



« atier named after each forced-alignment configuration layer, containing the word alignments
from that configuration

« a tier named after each configuration’s Phone Alignment Layer, containing the phone align-
ments from that configuration

« a word tier at the bottom, containing the main word alignments - most likely these will be
evenly spaced out during the duration of the turn, and will not line up with the words in the
audio; this is because the main word tokens haven’t been aligned yet, and won’t be until you
select the winning configuration and change it to output it’s word alignments to the word layer
(and phone alignments to the segment layer)
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Figure 1: Multiple sets of alignments shown in Praat

In Praat, you can compare the phone/word alignments of each configuration, by selecting intervals,
examining how they line up with the spectrogram above, and playing the corresponding audio to get
an impression of how well aligned the segment is with the audio.

This type of evaluation is impressionistic, but after comparing a number of utterances across a number
of speakers this way, it may become clear which configuration has more accurate alignments.
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