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Spoken Language Understanding Pipeline
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Figure: icons: [1]

@ ASR errors get propagated to NLU component

@ leverage information from intent detection and slot filling to correct
ASR errors

@ train as joint model
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High Level Architecture

asr hypothesis

corrected ¢ asr
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@ bidirectional RNN with LSTM cell

e hy = [fhe, bhy] at each timestep t = {1, ...,

@ encodes input sequence x to vector sp [2]:
o so = tanh(Ws[fht,, bhi])

T}
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Intent Decoder
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@ text classification on encoded input sequence x
e intent attention vector ¢’ weighted sum over all h;

e intent label y' predicted by feed-forward network on [c', so]
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Intent Decoder Detail

Y| = argmax(softmam(Wp%i))
1
h |=tanh(W.[c;, hi])
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global attention [Luong et al., 2015]

o exp (E:Wahj)
3T exp (h{ Wah;r)

a
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@ RNN with LSTM cell

@ initial state is set to s
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Corrected-Word Decoder
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Input at each decoding timestep i:
o predicted intent label y'
@ attention vector ¢} weighted sum over all h;

@ previous emitted corrected word y;* ;
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Corrected-Word Decoder Detail
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Slot Decoder
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@ slots are tagged on the corrected word sequence

@ apply same encoder, resulting in hidden states h" and s},
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Slot Decoder
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Input at each decoding timestep i: [szhﬂui WS S T
o predicted intent label y'

@ attention vector ¢ weighted sum over all h}

@ previous emitted slot token y? ;

@ corrected word encoder hidden state hf-
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Slot Decoder Detail

= argmaz(softmaz(Wyh;))

B | = tanh(Welc;, hi)
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global attention [Luong et al., 2015]

o exp (h] Wohj)
@ij = D4 exp (h{ Wah;r)

ICASSP 2018

Raphael Schumann, Pongtep Angkititrakul (Elncorporating ASR Errors with Attention-base



Joint Model
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@ use information about predicted intent during word correction
@ shared word embeddings for all tasks
@ weights shared between both encoders

@ scheduled sampling [3] for corrected ASR sequence
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@ Airline Travel Information Systems (ATIS) dataset [4]
o 18 different intent labels
o 128 different slot labels
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ATIS Instance

Input:
l words \ show \ me \ flights \ from \ boston \ to \ new \ york ‘
Labels:

intent flight

sots |0]0]0] 0] T 10| i mame cig mame
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Extended ATIS

@ create audio samples by TTS
@ add noise to reach ASR performance of ~ 14% word error rate

@ use top3 ASR hypotheses as input and form new instances
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Extended ATIS Instance

Input:

l words \ show \ flights \ from \ boston \ to \ no \ work ‘

Labels:

intent flight

words | show | me | flights | from | boston |to new york
B-fromloc B-toloc I-toloc

slots O |O O (0] . ol . .
.City_name .City_name | .city_name
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‘ train dev  test unique words

ATIS 4085 893 893 950
extended | 11841 2583 2606 3178
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Baseline

subsequent models:
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Figure: Intent Detection + Slot Filling [5]
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Evaluation Metrics

e WER: word error rate

@ Slot F1: Fl-score following CoNLL Chunking Shared Task [6] using
the in/out/begin schema [7]

o Intent Error: percentage of wrongly predicted intent labels
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Models | WER (%) Slot (F1) Intent Error (%)
Joint Slot&Detection | 14.55 84.26 5.80

ASR Correction +

Joint Slot& Detection 10.43 86.85 5.20

Proposed Joint Model | 10.55 87.13 5.04

Table: Experimental results on the extended ATIS dataset.

@ average of 10 runs

@ joint model beats subsequent model
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Conclusion
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Figure: icons: [1]

@ joint model for ASR error correction, intent detection and slot tagging
performs better than subsequent models

@ reducing the gap between ASR and NLU component
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Future Work
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o use differential approach: TR R Rk A

o Gumbel Softmax [8]
o Soft Argmax [9]
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