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Attributes of Large Speech Corpus

BHUVANA RAMABHADRAN2 PUMING ZHAN?

Abstract: One of the objectives in acoustic modeling is to realize robust statistical models against the wide
variety of acoustic conditions that are present in real world environments. As large amounts of training data
become available, modeling subsets of the data with similar acoustic qualities can be done accurately and
multiple acoustic models are jointly used as a form of system combination or model selection. In this paper,
we propose a method to partition the training data for constructing ensembles of acoustic models using meta-
data attributes such as SNR, speaking rate, and duration via a binary tree. The metadata attribute used at
each binary split in the decision tree is obtained using a metric proposed in this paper that is cosine-similarity
based. The resulting multiple models are combined using voting techniques such as n-best ROVER. The
proposed method improved the recognition accuracy by up to 4% relative over the state-of-the-art system
on a large vocabulary continuous speech recognition voice search task.
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Table 1 Baseline performance with discriminatively trained

models.
System Data size WER%
(hour) Dev | Eval
Baseline A 150 24.0 | 25.0
Baseline B 1000 22.5 | 23.1
Baseline C 5000 20.8 | 214
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Fig. 1 Tree illustrating splits based on cosine similarity-based metric.
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Fig. 2 Split score on root node.
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Fig. 3 Split score on N node at second level.
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Fig. 4 Split score on N node at second level.
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Table 2 Comparison of models built with different partitioning

criteria on middle size corpus (Dev. Set)

System WER%
Baseline B (Single model) 22.5
ROVER with random split 22.3
Proposed: ROVER with cosine split 21.9

03 ODOOooooobobooooooooo

Table 3 Results with system combination on large size corpus.

WER%
Dev | Eval
Set C-based baseline single model 20.8 | 214
ROVER with proposed cosine split | 20.0 | 20.5
Model selection (Oracle) 16.6 | 18.2
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