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Feature Compensation Method Based on Parallel Combined Mixture Model
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This paper proposes an effective feature compensation scheme based on speech model for achieving robust speech
recognition, Conventional model-based method requires off-line training with noisy speech database and is not suitable
for online adaptation, In the proposed scheme, we can relax the off—line training with noisy speech database by
employing the parallel model combination technique for estimation of correction factors, Applying the model
combination process over to the mixture model alone as opposed to entire HMM makes the online model combination
possible, Exploiting the availability of noise model from off-line sources, we accomplish the online adaptation via
MAP (Maximum A Posteriori) estimation, In addition, the online channel estimation procedure is induced within the
proposed framework, For more efficient implementation, we propose a selective model combination which leads to
reduction of the computational compiexities, The representative experimental results indicate that the suggested
algorithm is effective in realizing robust speech recogmition under the combined adverse conditions of additive
background noise and channel distortion,
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Fig. 1. Block diagram of the proposed scheme.
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Table 1. Word accuracy for baseline system to car noise
condition in Aurora2.0 (%).

Baseline | RATZ §s CMN | SS-CMN
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Table 2. Word accuracy for baseline system to Subway
(MIRS) condition in Aurora2.0 (%).

Baseline| RATZ | SS | CMN [SS-CMN
Clean | 99.08 | 9908 | 9874 | 9893 | 9874
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-5 dB 893 10.16 1265 | 1504
Average | ©5.16 7329 | 6390 | 75.40
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Tabte 3. Word accuracy for the proposed scheme to car
noise condition in Aurora2.0 (%).

PCMM- [ PCMM- | PCVM-
NA CN NA-CN

Clean | 9884 | 9884 | 9881 9866 | 98.72
20dB | 9642 | 97.61 9797 | 98.21 98.30
15dB | 8762 | 9657 | 9675 | 97.29 | 9741
10d8 | 61.71 91.32 | 9281 93.59 | 9436
5dB 2687 | 7751 8079 | 7966 | 8222
0dB 1038 | 4784 | 5157 | 4939 | 5336
-5 dB 8.41 1873 | 2025 { 1816 | 2142
Average | 56.60 | 6217 | 8398 | 8363 | 8513
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Table 4. Word accuracy for the proposed scheme to
Subway {MIRS} condition in Aurora2.0 {%).

" PCMM- | PCMM- | POMM-
Baseling | PCMM NA N NA-CN

Cean ' 99.08 | 99.08 | 9911 | 9893 | 9889
2008 | 9586 | 9644 | 9733 | 97.91 | 97.91
1508 | 9131 | 9358 | 9484 | 96.13 | 96.46
1008 | 7829 [ 8594 | 8904 | 9223 | 92.26
508 | 4363 | 6362 | 7150 | 8471 | 8492
0aB | 1670 | 3196 | 38.32 | 6389 | 6534
-5d8 | 893 | 1434 [ 1652 | 3193 | 3476
Average | 65.16 | 7431 | 7821 | 8697 | 87.32

B 5 g=0.1,8=3.0 & 0j MX PCMM 72| 45 T2}
Table 5. Performance evaluation of selective PCMM with
a=0.1, 8§=3.0.

Word Relative Updated | Updated
Accuracy | Improve. | Mixture Mixture
(%) (%) Number | Rate (%)

Clean | 9881 | 10000 | 9945 | 77.70
20d8 | 9794 | 9167 | 8616 | 67.31
15d8 | 9684 | 15000 | 9003 | 7034

T 10d8 | 9269 | 9195 | 8597 | 67.16
5 dB 7984 | 7104 | 8214 | 6417
0B | 4957 | 4638 | 7954 | 624
508 | 1945 | 4737 | 7475 | 5840
Average | 8338 | 9021 8477 | 6623

E 6. «=0.125, 8=3.5 ¥ If M= PCMM 71%¥2| ¥ F7t
Table 6. Performance evaluation of selective PCMM with
a=0.125, 8=3.5.

word Relative Updated | Updated
Accuracy | Improve. Mixture Mixiure
{%) (%) Number | Rate (%)

Cean | 9881 100.00 87.92 68.69
20 dB 97.85 66.67 70.85 558.35
15 dB 96.78 116.67 7237 56.54
10 ¢B 9257 83.89 68.73 53.70
5dB 79.27 53.66 65.89 51.48
0 dB 48.76 24.66 63.28 49.44
-5 dB 19.50 50.66 59.16 46.22
Average 83.05 69.11 68.22 53.30

Selective PCMM - PCMM <100
PCMM_NA - PCMM (19}
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