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ABSTRACT

This paper proposes a speaker and environment clustering method in order to overcome the degradation of the speech
recognition performance caused by various noise and speaker characteristics. In this paper, instead of using the distance
between Gaussian mixture model (GMM) weight vectors as in the Google’s approach, the distance between the adapted mean
vectors based on the modified maximum a posteriori (MAP) adaptation is used as a distance measure for vector quantization
(VQ) clustering. According to our experiments on the simulation data generated by adding noise to clean speech, the
proposed clustering method yields error rate reduction of 10.6% compared with baseline speaker-independent (SI) model,
which is slightly better performance than the Google's approach.
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Table 1. Performance evaluation of Google's clustering method
according to adaptation technique

Method WER (%) ERR (%)
Baseline 10.63
Google (+retraining) 12.85 -20.96
Google (+adaptation) 9.72 8.54
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Figure 1. Tree structure of cluster node
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Table 2. Speech recognition performance for each cluster in the

Google's clustering method

) WER (%)
Node Data size - - ERR (%)
Baseline | Clustering
0 576 9.37 9.37
00 191 13.61 12.57 7.69
01 1096 9.12 8.12 11.00
000 268 6.72 5.97 11.11
001 2596 9.55 9.21 3.63
010 2291 5.59 4.85 13.28
011 2022 19.12 17.09 10.62
Total 9040 10.63 9.72 8.56
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Figure 2. Data distribution of each cluster in case of the
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Google's clustering method
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Table 3. Speech recognition performance for each cluster in the
proposed clustering method

. WER (%)
Node Data size - - ERR (%)
Baseline | Clustering

0 637 10.99 10.99

00 896 3.46 4.02 -16.13
01 576 13.72 12.67 7.59
000 1244 3.30 3.46 -4.88
001 2619 4.54 4.09 10.08
010 640 7.66 8.12 -6.12
011 2428 23.60 19.73 16.40
Total 9040 10.63 9.50 10.63
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Figure 3. Data distribution of each cluster in case of
the proposed clustering method
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Table 4. Speech recognition performance for each cluster in the
SNR based clustering method

. WER (%)
Node Data size ERR (%)
Baseline | Clustering

0 560 9.46 9.46

00 1159 13.37 13.55 -1.29
01 990 3.54 3.64 -2.86
000 1927 25.95 25.12 3.20
001 925 10.16 9.73 4.26
010 981 6.32 7.14 -12.90
011 2498 2.48 2.80 -12.90
Total 9040 10.63 10.62 0.10
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Figure 4. Data distribution of each cluster in case of the SNR
based clustering method
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Table 5. Speech recognition performances of clustering methods
according to the number of cluster nodes

A WER (%)
Clustering method ERR (%)
3 node 7 node
Baseline 10.63 10.63 -
Google (adapted weight) 10.15 9.72 8.56
Proposed (adapted mean) 9.85 9.50 10.63
SNR 10.61 10.62 0.19
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