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Most NLP Tasks. E.g. e Encoder-Decoders
e Automatic Speech Recognition =——p- o Sequence Models
m RNNs
m Transformers
m Pre-trained transformer
networks (e.g. GPT)
o Audio feature encoders
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Encoding Waves: Fourier Transform
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(Choudhary, 2020)



Encoding Waves: Fourier Transform
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(Abdulsalam, Ayad. (2017). Audio Classification Based on Content Features.)




Spectrogram
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(Dumpalla & Alluri, ICSC 2017)
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Yanny Laurel
e o

Ia u re I We expect there to be 3 dark
bands for the formants
below 5000Hz, but instead
there's a mighty tangle. It
could be three vowels

' (Yanny) or lots of consonants
with a vowel in the middle

Bl (Laurel). Both options are
I ;” | possible!
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https://en.wikipedia.org/wiki/File:YannyLaurel.ogg

Masked Transformer for Encoding
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Fig. 1. The proposed Masked Acoustic Model pre-training
task, 15% of input the frames are masked to zero at random.

(Liu et al., 2020)



Simple Transformer
Encoder-Decoder

(Winata et al., 2020)
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Fig. 1. Low-Rank Transformer Architecture.



Transformer for
Encoder-Decoder
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Pre-training; Fine-tuning

Transformer encoder

12 or 24 layers

w1 w2 W3 [MASK] W5
[ | | [ |
W1 W2 W3 W4 Ws




Pre-training; Fine-tuning

Embeddin Novel classifier

to vocab

Softmax (e.g. sentiment classifier; stance detector...etc..)

[ )
Transformer encoder
12 or 24 layers
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Current Architectures

Table 1. Performance in terms of average WER [%] on the single-
channel anechoic wsjl-2mix corpus.

Model dev eval

RNN-based 1-channel Model [9] 2490 2043
Transformer-based 1-channel Model 17.11 12.08




Current Challenges for ASR

e Live simultaneous transcription

e Single-channel multi-speaker transcription
("Cocktail room problem")

e Multilingual transcription



Timeline: Language Modeling and Vector Semantics

1913 Markov: Probability that next letter would be vowel or consonant.

1948

el Shannon: A Mathematical Theory of Communication (first digital language model)
K Jelinek et al. (IBM): Language Models for Speech Recognition

19

Osgood: The
Measurement 2003
of Meaning
Switzer: Vector Deervyater:
Indexing by Latent
Space Models . :
Semantic Analysis
(LSA)
Bengio:
B Language Models Neural-net
B Vector Semantics
based

m LMs + Vectors

~logarithmic scale

embeddings

Brown et al.: Class-based ngram models of

natural language

Blei et al.: [LDA Topic Modeling]
2010

Mikolov: word2vec
ELMO 7018

Collobert and
Weston: A unified
architecture for
natural language BERT
processing: Deep

neural networks... GPT3

PT
| XINet
ROBERTA




