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(Korean Digit Speech Recognition Dialing System using
Filter Bank)
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Abstract

In this study, speech recognition for Korean digit is performed using filter bank which is
programmed discrete HMM and DTW. Spectral analysis reveals speech signal features which are
mainly due to the shape of the vocal tract. And spectral feature of speech are generally obtained
as the exit of filter banks, which properly integrated a spectrum at defined frequency ranges. A set
of 8 band pass filters is generally used since it simulates human ear processing. And defined
frequency ranges are 320-330, 450-460, 640-650, 840-850, 900-1000, 1100-1200, 2000-2100,
3900-4000Hz and then sampled at 8KHz of sampling rate. Frame width is 20ms and period is 10ms.
Accordingly, we found that the recognition rate of DTW is better than HMM for Korean digit
speech in the experimental result. Recognition accuracy of Korean digit speech using filter bank is
93.3% for the 24th BPF, 89.1% for the 16th BPF and 88.9% for the 8th BPF of hardware realization
of voice dialing system.
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Table 2. Comparison of recognition rate and
threshold value in 16th order filter

29

bank.
threshold value recognition rate
10000.000000 15.565665%
15000.000000 32.222221%
20000.000000 63.333332%
30000.000000 74.166664%
40000.000000 79.722221%
50000.000000 31.388836%
60000.000000 86.111115%
75000.000000 81.77T7779%
85000.000000 80.166664%6
95000.000000 &7.500000%
100000.000000 88611115%
105000.000000 89.166664%
110000.000000 89.722221%
115000.000000 89.166664%
125000.000000 91.111115%
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1 Table 5. Comparison of recognition rate and
Table 3. Comparison of recognition rate and threshold value in 8th order HMM.
threshold value in 24th order filter [ threshold value recognition rate j
bank. T 100000:000000 77.160496%
threshold value recognifion rate 110000.000000 0246913%
10000.000000 40.556567%6 120000.000000 83.641976%
15000.000000 65.000000% 130000.000000 . 00%764% N
20000.000000 74.166664% 140000.000000 83.333331%
30000.000000 23.611115% 146000.000000 84.567899%
40000.000000 90.000000% 147000.000000 85.802472%
50000.000000 90.565557%6 148000.000000 35.493821%
55000.000000 03.333336%% 149000.000000 84.259260%6
65000.000000 P.I2201% 150000.000000 84.259260%
70000000000 g m— 151000.000000 84.250260%
95000.000000 RN% 160000.000000 32.716048%
100000.000000 D2IN% 170000.000000 2.716048% -
105000.000000 91.944443% 180000000000 8.0RBT616
182000.000000 78.395063%
110000000000 | 0.222221%
115000.000000 90.833336%
| 125000000000 9L111115%

E: 2 4. 8% By Hlze FEHET A9
1l

Table 4. Comparison of recognition rate and
threshold value in 8th order filter

bank.
I threshold value recognition rate
10000000000 QUTTTTING , -
110000.000000 8A722221% 18 9. DTWe HMM <1449] v]a
120000.000000 84.444443% Fig. 9. Comparison of DTW and HMM recognition
| 125000000000 84.444443% rate.
130000.000000 834.722221%
134000.000000 &.2777719%
135000.000000 85.556057%
136000.000000 86.3886885% |
137000.000000 88.333336%
138000.000000 8R.888885%
139000.000000 86.944443%
140000.000000 85.833336%
147000.000000 &5.833336%6 -
e e 28 10, $4dk19 Axd A
57000000000 B.50067% J Fig. 10. Picture of voice dialing system.
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