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BACKGROUND
M2MeT: Multi-channel Multi-party Meeting Transcription Challenge

* Organizers: Alibaba Group and Aishell
e Tracks
- Trackl : speaker diarization
- Track2 : multi-speaker ASR
- Organizers set up two subtrack for both above tracks:
-- subtrackl : the first sub-track limits the usage of data.
-- subtrack2 : the second sub-track allows the participants to use extra constrained data.
* Dataset
- Dataset1 : AliMeeting (~ 120 hours)
- Dataset? : Aishell4 (~120 hours)
THE FINAL RANK
-Trackl:5
-Track2 : 1

We only introduce the system of track2 .
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e Part 1: Acoustics Training data * Part 2: ASR Model
1, Front-end data processing 1, Conformer

2, Data augmentation 2, U2++
3, LSTM Language model
4, Result fusion
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Front-end Data Processing:

: Pitch shifting Multi-channel speech simulation Acoustics Training :

2 7 . . .
| “44'11] L1700H] data | « WPE : long-term linear prediction method
I
I Ali_near (speed-+convert coding) Y Adding noise and reverberation : * Beamformi ng: delay'a nd-sum
' [142h] [238h*4=052Ah] [952h*2=1904h] | .
: v | WPE + Beamforming
I| Overlapped speech simulation Speed perturbation Adding noise and reverberation I
' [1500h] > [4500h] > [4500h] : '
I | And we processed our train set, development data
| WPE for each channel Beamforming Speed perturbation | and test set usin g WPE + Beamformin g
I [1616h] [808h] > [(950h+808h)*3=52741h] :
| ) ¥ ) .
I Al far Overlapped speech Simulation and Simulated EQ | .
| [(106h+96)*8=1616h] [550h+400h=050h] | Data augmentation:

| .

I v | See the next section.
| Randomly selecting 4 channels to perturb speed using factors of 0.9 and 1.1+orginal 8 channels data |
| [(106h+96h)*4%2+1616h=3232h] :
|

Iy S T S Sy PRMETL S T o O M L S, Gy Sty AT TR T M R, M R R UYL ol S s R R o TRy L Sy Ry T T
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TRAINING: The modeling capabilities of different acoustic models can

complement each other. [m—— e —— — | F= == — - oo ——————
| : | [ g g
. st . SpecAugmentaion Conformer CTC CTC |
* Conformer: the standard conformer based joint CTC/Attention ASR : 7 : : Encoder | 1| Decoder || Loss —v |
= |
| | 3 ss
model (ESPnet) | Acoustics Model Training data : [ c Loss :
Y oy BT —————— SR L—— § p| Attention [ JJATT A
e U2++: the conformer based U2++ ASR model (WeNet) |r T _*_ SEE _; —~ 7711 Contormer Decoder [®|Loss s :
| | :
| _____________________ J
Language Model | Conformer U2++ model I "_____________________i
| : : Confomln?r | CTC e C Tt? A o Loss| |
e |STM | , _ I Encoder Decoder Loss |
| | LSTMLM ASR Model T T |
TESTING: Results are fused from two dimensions: model and testset. ~=—————— f ——————— - g l—f-T :
| g :
e e e e e —a 7 Left to Right ATTI1 [
e Conformer -> Averaging 8 best models. : : : AiteshonDecedes ™| Tocs [ ] |
I AT - || | !
speed 1.0, speed 1.1, speed 0.9 | | SEEesaacEmbontc s || i RighttoLeft | JATT2| o s
I ] Attention Decoder Loss |
* U2++ -> Averaging 10 best models. | : I |
| Test | i |
| | I
speed 1.0, speed 1.1, speed 0.9 o 2 B g i J

* Conformer + LSTM language

So, Fusing 7 the above results using ROVER tools to get the final result.
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: Pitch shifting Multi-channel speech simulation Acoustics Traiuing : ¢ Addi ng noise and reverberation

| [142h] [1700h] Jata | . . . .

| 7y | - noise sources: MUSAN Corpus (no bable), AliMeeting noise
- Gpechconvericotng) | ),  Oddinprossand pvebamiion | - reverberation sources: RIRS_NOISES Corpus, RIRS_AliMeeting

: [142h] [238h*4=952h] [952h*2=19041L] | — —

| v I+ Pitch Shifting

I| Overlapped speech simulation Speed perturbation Adding noise and reverberation I . . . .

: [1500h] > [4500h] > [4500h] : e Multi-channel far-field speech simulation

| | . . . .
e — ST : 17,400 multi-channel RIRs are generated according to AliMeeting room
| — P - . i

, “6;611] [Sffh] [0501”8082*3 27 |, size and some random room size.

! [ . . .

I Ali far Overlapped speech Simulation and Simulated EQ | - S|mu|ated mu|t|—channe| array data using the above RIRs.

| [(106h+96)*8=1616h] [550h+400h=950h] | . .

| e : * Overlapped speech simulation

i Randomly selecting 4 channels to perturb speed using factors of 0.9 and 1.1+orginal 8 channels data | _ .

) [(106L+96h)*4*2+1616h=32321] : Source data: headset data.

i

————————————————————————————————————————— - 50% for 2 speakers, 30% for 3 speakers, 20% for 4 speakers with a

Yellow parts are original training data, and grey parts are the random overlapped ratio factor.
final training data. the final duration of effective training data e SpecAugment
is about 18,000 hours. * Simulated equalization
Data Augmentation - various filters to process data, including weighted low-pass/high-pass
* Speed perturbation filter, de-emphasis filter, simulated frequency response curve filter
- speed factor 0.9, 1.0 and 1.1
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Acoustic features : 80-dimensional Fbank concatenated with 3-dimensional Pitch.

ASR Model settings

* Conformer:
v’ a 12-layer encoders with 2048-dim feed forward, a 6-layer decoder with 2048 units and 8 heads attention with
512.dimensions.

v’ averaging the best 8 models’ weights based on loss value.

o U2++:
v’ an 18-layer encoder, a 3-layer left-to-right decoder and a 3-layer right-to-left decoder and 4 heads attention with 256
dimensions.

* averaging the best 10 models’ weight based on loss value.

* Learning rate: 0.001

* Beam_size: 20

Language Model
e LSTM
v 2 LSTM layers with 1024 dimensions
v’ Training data: original text + concatenating text
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The results of different models on the AliMeeting far-field validation and test set. ‘wb’ refers to ‘'wpe-bf’,
and 'Eval’ refers to evaluation set. ’"U2++ _*channel’ represents the number of channel. "U2++_big_data’
represents the final model trained by all data.

Eval (CER%) Test (CER%)

Group System
Eval-1c Eval-wpe Eval-bf Eval-wb Eval-wb-sp0.9 Eval-wb-spl.1|Test-wb Test-wb-sp0.9 Test-wb-spl.1
Groupl baseline m 30.8 - 207 - - - 30.9
Conformer_Ali-near 47.44 - - - - - - - -
+SOT 46.06 - - - - - - - -
Group2 Conformer_Sk-hours 24.02 2499 2332 22.77 - - 2315 - -
Conformer_10k-hours 21.49  21.71 2027 19.06 19.74 19.31 20.14 20.65 20.68
+LSTM LM 21.64 21.84 2052 19.14 19.90 19.59 20.29 - -
U2++_1channel 2849 2895 2683 26.13 - - 26.78 - -
G 3 U2++_4channels 2793 2847 2656 26.04 - - 26.64 - -
TOUPY U244+ 8channels  27.45  27.86  26.15  25.50 . . 26.20 : -
U2++_big_data 21.10 21.08 1992 18.68 18.82 19.12 19.99 20.10 20.46
Group4 Fusion™ 17.48 18.79

* The numbers with bold font are fused as the final result using the ROVER tool.
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Eval (CER%)

Test (CER%)

Group System
Eval-1c Eval-wpe Eval-bf Eval-wb Eval-wb-sp0.9 Eval-wb-spl.1|Test-wb Test-wb-sp0.9 Test-wb-spl.1
Groupl baseline I]ﬂ:] 30.8 - 29.7 - - - 30.9
Conformer_Ali-near 47.44 - - - - - - - -
+SOT 46.06 - - - - - - - -
Group2 Conformer_Sk-hours 24.02 2499 2332 22.77 - - 2315 - -
Conformer_10k-hours 21.49  21.71  20.27 19.06 19.74 19.31 20.14 20.65 20.68
+LSTM LM 21.64 21.84 2052 19.14 19.90 19.59 20.29 - -
U2++_1channel 2849 2895 2683 26.13 - - 26.78 - -
G 3 U2++_4channels 2793 2847 2656 26.04 - - 26.64 - -
TOUPY U244+ 8channels 2745  27.86  26.15  25.50 : . 26.20 : .
U2++_big_data 21.10 21.08 19.92 18.68 18.82 19.12 19.99 20.10 20.46
Group4 Fusion™ 17.48 18.79

* The numbers with bold font are fused as the final result using the ROVER tool.

Our experiments were conducted on the following several aspects to investigate the influence on the ASR model:
(1) SOT scheme; (2) the amount of training data; (3) the number of channel used to train model; (4) front-end methods,
namely the WPE and Beamforming approach; (5) model fusion.
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Experimental results showed :

1.
2.

5/5/2022

WPE and Beamforming based on multi-channels can effectively decrease the CER.

Using a variety of data augmentations to expand the training set can greatly improve the performance
and robustness.

The fusion of different results from two dimensions, model and test set, can achieve 1.2% absolute
CER reduction on development set when compared with the best result of U2++ ASR model.
Comparing with the official baseline system, our system got a 12.22% absolute CER reduction on the
development set, from 29.7% to 17.48% and 12.11% absolute CER reduction on the test set, from
30.9% to 18.79%.
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