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A Study on the Speech Recognition Performance of the Multilayered

Recurrent Prediction Neural Network
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Abstract

We devise the 3 models of Multilayered Recurrent Prediction Neural Network(MLRPNN), which are
obtained by modifying the Multilayered Perceptron(MLP) with 4 layers. We experimentally study the speech
recognition performance of 3 models by a comparative method, according to the variation of the prediction
order, the number of neurons in two hidden layers, initial values of connecting weights and transfer function,
respectively.

By the experiment, the recognition performance of each MLRPNN is better than that of MLP. At the model
that retumns the output of the upper hidden layer to the lower hidden layer, the recognition performance shows
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the best value. All MLRPNNs, which have 10 or 15 neurons in the upper and lower hidden layer and is

predicted by 3rd or 4th order, show the improved speech recognition rate. On leamning, these MLRPNNs have

a better recognition rate when we set the initial weights between -0.5 and 0.5, and use the unipolar sigmoid

transfer function in the lower hidden layer.
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Fig. 1 Multilayered recurrent prediction neural
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(a) Neural network returning the output
of the lower hidden layer

(b) Neural network returning the output
of the upper hidden layer

(c) Neural network returning the output
of the output layer

o i}
0 0

Fo-1

(@ @54 ®) =4

a3 2. AaRelmy Audhs
Fig. 2 Sigmoid type transfer function
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CV | 7hvbe} e} of v} AL o} b &} 71 e 5 5}
CVC| bz bk Ak QA 3 &b 3 g
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Table 2. Speech recognition rate of MLRPNNs and MLP(%)

AAF[AF (02| oBsEe | deedddd AR | 4Aeddd AR | 29304 A
v W& Aoy [ eve leveeve] cv | eve Jevseve| ev [eve Jeveeve| ¢ v [eve [ cvseve
2 |5357(57.14 | 4929 (7929 {7286 | 7000 |7786|6929 | €893 |7500(7571] 6857

5 | 3 |s7.14|4571| 4393 (7643|6786 6679 |7500| 7214 | 6785 [77.86(6929| 68.21

4 |4786| 40711 3607 |6571 (7571 | 67.86 [8000]75.00| 71.07 |80.00|7286| 71.07

2 |67.04! 6286 | 57.14 |8357 7424 7393 8214|7214 7321 {8426 |7286| 7429

5 | 10 | 3 |6857|7642 | 6643 |8500|7286| 7821 [85.00{7357| 7500 |82.14|7571| 74.64
4 7000|6857 6250 |77.86 | 77.14 | 77.14 |8357|7571| 7429 |8500|77.86| 7679

8286|7143 | 7250 | 8000 | 7357| 7250 8357|7500 7464 [8357(7357| 7500

15 | 3 (8071|7357 | 7426 |8429]7571| 7679 (8500|7357 7357 [8571|77.14| 77.14

4 |7929] 7420 | 7286 | 7643 | 7429 | 7536 |8643|77.86 | 77.86 |86.43 |80.00| 7929

2 |s071|4357( 3893 [8500 7643 | 7500 8286|7286 | 7286 |8500{7143] 7357

s | 3 |s571) 5214 | 4643 | 7643 |72.14 | 68.93 |80.00|7643 | 7286 |77.86 |7643| 72.14

4 |4857|3714 | 3679 |77.14 7571 7214 |80.00| 7643 | 7286 |8143 |7643| 74.64

2 |6071[5857 | 6286 |8286|69.29 | 7286 |8426|7571| 7679 |8426|8426| 8286

10 | 10 | 3 [7214]6928| 7671 |87.14 8429 8071 (8643|7857 | 77.14 | 8286|8000 7679
4 |6928]7071| 6214 | 8786 |82.14 | 7929 |87.14|8286 | 8071 |8357 |82.14| 77.50

2 (8286(8500 | 8035 |73.57 | 72.86| 67.50 8500|8643 | 8214 |8643 |81.43| 8426

15 | 3 |8357|8071| 7857 |8643 (8143 | 8036 [90.71|8357| 8393 |8857|8143| 8357

4 |8429|8500| 8071 [8786 8429 8071 8500|8857 | 8176 |88.57(7643| 7393

2 |47.86(40.00 | 3607 |83.57 |75.00| 7464 |8429(8000| 7250 |7929 {7143| 80.00

s | 3 |ss71]5214| 4750 |77.14 | 7286 | 67.86 |7929(7429 | 7000 |77.86|7429| 68.93

4 |5143]4143| 37.04 | 7429|7500 | 7143 8214|7786 | 7500 |81.43 |75.00| 72.86

2 |ss00]6214 | 5035 |7857|7214| 7036 |81.43|7357| 7071 8071|6857 6736

15 | 10 | 3 [6357|67.86| 6321 |8357 7071 | 7179 [8643|8071| 77.14 |87.14 |7357| 7571
4 |67.14) 6857 | 6357 | 7571 |73.57| 7179 |80.00| 7214 | 7107 |8643 |7286| 7321

2 18000|7929 | 7464 |77.14 | 8143 | 7321 8214|7643 | 7500 7857|7929 72586

15 | 3 |7929|7643 | 7357 | 7571|8286 7179 |8500|87.14 | 8286 |77.14 [8286| 7607

4 16857|70.71 | 6250 | 7214 |87.14| 7750 |8426|8286 | 77.86 |8286|8357| 77.86

AeUdg (66056338 | 5951 | 7965|7605 | 7357 [83.14|77.43| 7507|8259 |7653| 757
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Table 3. Speech recognition rate of the upper hidden layer recurrent prediction neural network(%)

Ao} 5] ) 447 27120~1.00 | DAA7] 27120505 | dHA] 27]2(05~05)
euz | euz | V[ ogg qzmezes | 934 damezer | 934 Azme=ys

ol | wEe A+ cv | cve |evseve] v | cve |evscve] cv | cve |ovseve
2 | 7786 | 6929 | 6893 | 8429 | 7143 | 7179 | 7857 | 7286 | 71.43

5 3 | 7500 | 72.14 | 6785 | 8143 | 7429 | 7321 | 7357 | 7071 | 67.86

4 | 8000 | 7500 | 7107 | 8357 | 7571 | 7357 | 7776 | 72.14 | 67.86

2 | 8214 | 7214 | 7321 | 8357 | 7043 | 7357 | 8357 | 7000 | 73.93

5 10 3 | 8500 | 7357 | 7500 | 8357 | 72.86 | 7429 | 7929 | 7286 | 72.86
4 | 8357 | 7571 | 7429 | 8429 | 77.14 | 7750 | 8071 | 7571 | 74.64

2 | 8357 | 7500 | 7464 | 8429 | 7286 | 7393 | 8429 | 7500 | 74.29

15 3 | 8500 | 7357 | 7357 | 8429 | 7000 | 7250 | 8357 | 7429 | 74.64

4 | 8643 | 7786 | 77.86 | 8429 | 7786 | 77.50 | 8500 | 81.43 | 80.71

2 | 8286 | 7286 | 7286 | 8071 | 72.14 | 7179 | 77.86 | 7143 | 69.29

5 3 | 8000 | 7643 | 7286 | 82.14 | 7643 | 7250 | 7786 | 72.14 | 6857

4 | 8000 | 7643 | 72.86 | 8286 | 7429 | 72.89 | 7857 | 72.14 | 69.64

2 84.26 75.71 76.79 87.14 76.43 79.29 86.43 83.57 81.43

10 10 3 | 8643 | 7857 | 77.14 | 87.86 | 8071 | 7893 | 8429 | 8429 | 82.14
4 | 8714 | 8286 | 8071 | 9071 | 82.86 | 8321 | 8643 | 8286 | 80.71

2 | 8500 | 86.43 | 82.14 | 89.29 | 87.86 | 84.64 | 87.86 | 88.57 | 84.29

15 3 | 9071 | 8357 | 8393 | 9143 | 8857 | 8779 | 8643 | 8500 | 8393

4 | 8500 | 8857 | 8176 | 88.57 | 8429 | 82.86 | 8571 | 86.43 | 8393

2 | 8429 | 8000 | 72.50 | 8214 | 7429 | 7286 | 7857 | 7000 | 68.93

5 3 | 7929 | 7429 | 7000 | 77.86 | 7429 | 7036 | 78.57 | 72.86 | 70.36

4 | 8214 | 7786 | 7500 | 8500 | 7643 | 7607 | 8000 | 68.57 | 69.29

2 | 8143 | 7357 | 7071 | 8571 | 8429 | 81.07 | 9071 | 88.57 | 84.64

15 10 3 | 8643 | 8071 | 77.14 | 9143 | 8357 | 8393 | 8143 | 8286 | 7821
4 | 8000 | 72.14 | 7107 | 89.29 | 8357 | 8286 | 8557 | 8429 | 81.07

2 | 8214 | 7643 | 7500 | 9214 | 87.14 | 8607 | 9143 | 9143 | 89.29

15 3 | 8500 | 87.14 | 8286 | 9143 | 8429 | 8536 | 90.00 | 9143 | 87.50

4 | 8426 | 8286 | 77.86 | 9000 | 87.14 | 8571 | 8429 | 86.43 | 8286

HFUA & 83.14 | 7743 | 75.17 | 8590 | 78.59 | 7800 | 8290 | 78.81 | 76.82
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