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ABSTRACT

This paper proposes an effective recognition method of VPI patient’s speech employing DNN-HMM-based speech
recognition system, and evaluates the recognition performance compared to GMM-HMM-based system. The proposed
method employs speaker adaptation technique to improve VPI speech recognition. This paper proposes to use simulated
VPI speech for generating a prior model for speaker adaptation and selective learning of weight matrices of DNN, in
order to effectively utilize the small size of VPI speech for model adaptation. We also apply Linear Input Network (LIN)
based model adaptation technique for the DNN model. The proposed speaker adaptation method brings 2.35%
improvement in average accuracy compared to GMM-HMM based ASR system. The experimental results demonstrate that
the proposed DNN-HMM-based speech recognition system is effective for VPI speech with small-sized speech data,
compared to conventional GMM-HMM system.
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Table. 1 GMM-HMM based speech recognition result of
speaker adaptation (word accuracy, %).

Pl P2 Avg.
No processing 2.68 39.33 21.01
MLLR 78.52 90.67 84.06
MAP-MLLR 85.23 92.67 88.95

Table. 2 DNN-HMM based speech recognition result of
speaker adaptation (word accuracy, %).

Trained Weights P1 P2 Avg.

Wi 85.23 94.67 89.95

W1, W2 85.23 94.67 89.95

All 82.55 93.33 87.94
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Table. 3 Speech recognition result of LIN-based DNN
adaptation (word accuracy, %).

Trained Weights P1 P2 Avg.
W1 39.60 77.33 58.47
W1, W2 88.59 94.00 91.30
W1, W2, W3 81.88 94.67 88.28
All 80.54 94 87.27

Table. 4 Speech recognition result of LON-based DNN
adaptation (word accuracy, %).

Trained Weights P1 P2 Avg.
W4 26.85 67.33 47.09
W3, W4 67.79 88.00 77.90
W2, W3, W4 79.19 92.00 85.60
All 80.54 94.00 87.27

Table. 5 Speech recognition result of speaker adaptati-
on for different amount of data (word accuracy, %).

P1 P2 Avg.

GMM-HMM MAP-MLLR
DNN-HMM 500x200 W1

73.88 | 80.67
81.88 | 94.00

77.25
87.94

173

GMM-HMM MAP-MLLR
DNN-HMM 500x200 W1

82.55 | 90.67
84.56 | 94.67

86.61
89.62
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