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KaldiB)AF§EE: https://github.com/kaldi-asr/kaldi/tree/master/egs/gop_speechocean762

FBEEIRE: Zhang J, Zhang Z, Wang Y, Yan Z, Song Q, Huang Y, Li K, Povey D and Wang Y. speechocean762: An
Open-Source Non-native English Speech Corpus For Pronunciation Assessment, INTERSPEECH 2021.
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Kaldi

Created in 201
Quickly became the standard speech recognition toolkit
Widely used in industry and academia

Does speech recognition and other speech-related tasks
 E.g. speaker identification

* KaldigZ£F2014F, fEaduEpk AEH R URErETER
s TZAFIUVRMZERRE
- ERTIEERAMRIEANRBFIESHEHXES



Kaldi to Next-gen Kaldi

Convenient for production code
C++-based

Not easy to keep up with the latest machine
learning trends

Not as flexible as we would like.

ERFEFRE
HEIFC++/{tH5

AL ERSEHNNFFIEZHE, RSRiEMHE

:m|l

Compatible with PyTorch (easier to use
recent model architectures like
Transformer)

Mostly Python-based

More modular (separate codebases for
different parts)

« #H—KaldiFEEFPyTorch (MW LA+ fEHERY

FEREHFUEREEY, tkillTransformer)

« KPP LIBETFPython

ENNRRLE



Next-gen Kaldi structure

" ICEFALL |

ﬁ . does data preparation; suitable for many
o speech processing tasks.
Recipes
(REIMAESES) . contains all core algorithms written in C++
(and CUDA code) , it’ s the most interesting
piece. It can even be used to do other sequence
Ve \| ‘ ‘ learning tasks, e.g. hand writing.
Tainingdata  Corealgorithms | 1.~ 1 the recipes (the example scripts), it
preparation (OB '

(HiEESEED)

mi



April 2020

k2 was created.

k2: timeline

‘}27\‘ https://github.com/k2-fsa/k2

July 2020 Dec 2020
CPU version was ready. The first ASR model was trained
successfully with k2.

o o o o
Nov 2020 Until Now
CUDA version was ready. * New algorithms

* Memory and speed optimization
* New platforms and installation methods (mac,

Windows, Conda)

(k2 1.0FSHIERN &)



lhotse: timeline

* Progress bars for corpus
downloads and feature extraction

« Use sub-directories for storage to

* Lazy time-domain speed perturbation

» Parallel feature extraction API lifting

*  On-the-fly feature extraction
in PyTorch datasets

* Randomized smoothing

V0.1

< _ < ° Support for using HDFS5 storage with augmentation
= reduce the file system load o parallel feature extraction
N \ewC . Mobvoi Hotword I « Use HDF5 as the default
Sl LMo el nfenials - CutSet mixing for noise data storage backend for features
augmentation
* Add JSONL support
* New Corpora: Aishell, Musan _
'+ Alot of improvements
10 Dec 2020 27 Feb 2021
¢ ‘. @
: : 27 Apr 2021
» Audio-specific data model with CutSet.subset and * Major overhaul of support for PyTorch
, and CutSet.filter_supervisions Dataset API: working with standard

* Integration with PyTorch for task-
specific Dataset classes

* Built-in data preparation for 8 speech
corpora

*  On-the-fly or pre-computed feature
extraction and data augmentation

An official Collab notebook

Support Python 3.6 Now

DatalLoader, supporting DDP training
out-of-the-box, etc.

* Lazy (on-the-fly) resampling on

Support CMVN Recording/RecordingSet
New Corpora: National Speech + Padding cuts with arbitrary user specified
Corpus, IARPA BABEL values



icefall (snowfall) : timeline

« snowfall is draft version of icefall

snowfallRicefall NEXRITH

ICEFALL |

S

~ -

J

https://github.com/k2-fsa/snowfall

Word Error Rate is measured on LibriSpeech test-
clean.

Noted we trained models on LibriSpeech 100h
before May 2021 as we want to try different (new)
ideas with k2 very fast that time.

Still have catching up to do in WER.

@)

Nov 2020
snowfall was created; trained the first model successfully based on lhotse
and k2

Dec 2020
CTC(TDNN), WER ~15%

Jan 2021
MMI (TDNN) WER ~15%

Feb 2021

CTC (TDNN-LSTM) WER ~13%
MMI (TDNN-LSTM) WER ~11%
CTC (Transformer) WER ~8.5%

Mar 2021

MMI (Transformer) WER ~8%
MMI (Conformer) WER ~7%
CTC (Conformer) WER ~7%

Apr 2021
DDP training (Conformer, using pre-trained
CTC alignment model) WER ~5.8%

May 2021
MMI (Conformer + VGG, model average) + 4-gram rescoring WER ~3.7%
(trained on LibriSpeech 960h)



Ongoing work

The most unfinished pieces is snowfall/icefall
Since we started work, SpeechBrain was released

Need to figure out whether it makes sense to integrate with
pieces of it

Targeting September for first version of icefall

FEAE N BpE & fpicefall
Bogta25SpeechBrain (%) &8
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