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Intention detection and slot filling based on metric learning
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[ Abstract] Intent detection and slot filling in small sample learning scenarios in human—computer dialogue is an important topic in
natural language processing. In this paper, a metric—based learning method was adopted. By calculating the distance between the
samples in the Query set and the samples in the Support set, the closest category sample was found as the classification label.
Meanwhile, the two tasks were trained jointly to improve the effect of the model. From the experimental results, it can be concluded
that our fine—tune method has certain help and improvement for intention detection and slot filling task, and capsule network also
plays a good effect in intention identification, which can help remove part of irrelevant information, but the help for slot filling task
is not obvious. The task—adaptive projection network can better separate the vectors of different classes and improve the performance
of the two tasks.
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Fig. 1 Pre—training process
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Fig. 2 Model architecture diagram
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Tab. 1 Joint learning experiment results on 3-shot dataset

Model Intent Ace.  Slot F1  Sentence Acc
BiLSTM 30.30 22.21 11.40
BERT+Proto 67.22 40.73 21.64
Fine—tnue+BERT+Proto 67.82 62.73 38.97
Fine—tnue+BERT+ Proto+Capsule 68..08 53.29 31.39
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Tab. 2 Intent detection experimental results

Model 3—shot Intent Acc 5-shot Intent Acc
BERT+ Proto 71.44 75.03
BERT+ Proto +capsule 73.95 78.93
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Tab. 3 Slot filling experimental results

Model 3—shot Slot F1 5-shot Slot F1
BERT+ Proto 35.79 38.53
BERT+ Proto +capsule 33.87 34.86
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accuracy based on D-S theory
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