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MOTIVATIONS CONCLUSION

lllustation of the oracle process

* |s it possible to do syntactic parsing with only the au-

* Using only the audio modality for the syntactic
dio modality ?

parsing is feasible

* Using end-to-end to reduce propagation error. d = » Our model outperforms traditional baseline ap-
* Use information (prosodic cues) present in speech to m para L, proaches without using pre-trained language
nelp parsing [4]. i ai vu jamals eu  ca pour un  une un colloque model embedding such as Flaubert.
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* Qur architecture is heavily customisable and can
be used for any task needing word level embed-

ARCHITECTURE WAV2TREE ding such as NER, parsing, MWE recognition. . .

subj dep future work:

I ' aux e “pe
3 modulles . Representation learning, ASR and syntac- K‘f’\ vara para
tic parsing. 2 ! NN

et puis | ai jamais eu ca pour un une un
CLS VRB VPP ADN VPP

» multimodality text embedding + audio embedding

colloque
DET DET NOUN _

2VPP 1VPP 1VPP 1VPP -1ROOT -1VPP -1VPP 1NOUN -1DET -1DET -1PRE

» Adding language model to improve WER and thus,
signal representation segmentation

PRO PRE DET

 Feature extractor : MFCC, wav2vec][1], etc...

« Compute “word audio embedding” by using the CTC
whitespace prediction

- Can use any generic parsing method in the depen- , =
dency parsing module. We use Dep2Label[5] which = -
reduce the parsing problem to 3 sequence labeling S _ama: m mH colloque
ones. (UPOS, HEAD, DEP) ivs s cis o - o q

Composition of Orfeo
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Train size
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17357 (15.3h)
1779 (1.4h)
8388 (7.3h)
)

)

)

)

)

)

Corpus

Cfpb
Cfpp
Clapi
Coralrom

Type
spontaneous
spontaneous
spontaneous
spontaneous
Crip spontaneous
Fleuron spontaneous
Oral-Narrative prepared/read
Ofrom spontaneous
Reunions spontaneous
Tcof spontaneous
Tufs spontaneous
Valibel mixed

Total

Global wav2tree architecture

ORFEO AND EXPERIMENTAL
PROTOCOL

/ ASR module \

FNN Softmax CTC
=

Dependency parsing

£oI « Evaluation of the model on CEFC-Orféo treebank
~»| FNN ;.( ! [2]

- Composed of multiple subcorpora with different
speech characteristics.

Representation
Learning
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(
11665 (9.3h
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21095 (17.5h) 2753 (2.3h

169505 (130.9h) 21459 (16.8h

)
)
)
1997 (1.5h)
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)
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mixed

Pipeline baseline :

» Baseline is composed of one ASR module and one
dep2Label module.
Transforming signal representation into word

* The dep2Label module uses Flaubert-large
audio embedding

embeddings in the pipeline.

» Experiments with and without oracle. WER: Word Error Rate ¢ UPOS: Universal Part of
Speech e UAS: Unlabeled attachment score e LAS:

labeled attachment score

Word audio embedding

Learned representation from features

RESULTS
Cote pﬁm&q ) Corpus Wav2Tree Pipeline Pipeline + oracle
i ] . Input SIGNAL Train : Gold - Test : ASR Train : ASR - Test : ASR
“1E gu Pre-trained Wav2vec2[3] Wav2vec2 + flauBERT  Wav2vec?2 + flauBERT
Parameters 350M+33M 350M+373M+32M 350M+373M+32M
TRAINING AND ORACLE WER UPOS UAS LAS WER UPOS UAS LAS WER UPOS UAS LAS
Cfpb 36.7 776 73.468.8 350 766 71.8 675 35.0 78.0 73.0 68.5
* Dependency parsing relies on the segmentation of Cfpp 40.6 71.8 66.6 61.8 40.4 69.9 648 602 404 70.7 650 60.4
the signal from the ASR module. .
| o | | Clapi 62.3 58.8 54.4 47.6 62.0 56.4 535 46.7 61.9 57.4 53.75 47.0
« What to do if the segmentation is wrong during train-
ing? Coralrom 26.0 839 778 745 254 820 753 71.8 254 83.0 759 724
Crfp 30.9 81.7 75.9 72.2 30.0 80.3 740 704  30.0 81.3 74.8 71.1
Creation of an oracle :
| | Fleuron 399 719 653605 389 71.0 651 613 389 721 66.0 61.1
* Use the gold data and the noisy ASR segmentation |
to compute the best possible tree Oral-Narrative 12.3 93.2 87.9 85.7 11.4 92.1 86.1 83.4 | 11.4 93.0 86.6 8472
e Allow the model to train on adapted coherent depen_ Ofrom 22.1 85.2 79.3 759 21.3 842 779 74.7 21.3 85.1 /8.4 75.1
dency tree Reunions 46.9 67.7 61.8 56.3 45.8 655 60.3 55.1 45.8 66.7 60.8 55.6
* Heuristics to deal with missing and added token Tcof 38.9 74.3 67.4 62.7 38.3 723 654 608 382 732 656 61.0
* Relies on alignment tool Tufs 37.6 75.2 69.6 65.1 369 735 67.8 635 36.9 746 68.7 64.1
Valibel 26.1 82.8 76.9 73.2 254 813 754 71.7 254 822 75.7 71.8
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