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A Performance of a Remote Speech Input Unit in Speech Recognition System
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ABSTRACT

In this research, We simulated performances of error reduction algorithm for the speech signal based on the microphone
array-based beamforming method in speech recognition system and analyzed its performance. Also, we processed speech signal
adopted from microphone array and maximum signal to noise ratio for each channel, and then compared them with signal
to noise ratio of speech signal. Speech recognition rate is improved from 54.2% to 61.4% in case 1 and is improved from
41.2% to 50.5% in case 2 of the lower signal to noise ratio. Therefore the average reduction rates are showed 15.7% in case
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T 1. LERte fxlof w2 S/NH| JHM[dB]

di?‘[%%%geraid MaxCh.| ach | A% liay. gain
position[cm]
Md | 159 | 199 | 40 | 59
40 | Left | 186 | 210 | 24 | 44
Right | 178 | 209 | 3f 47
Md | 167 | 190 | 23 | 38
80 | Left | 151 | 183 | 32 | 49
Right | 172 | 210 | 38 | 54
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¥ 3 F 7HX| S/NH| 2tAol chstk 8xi'd oto|=3 ofzflofel S/NH[S| 7HM[dB]
Case 1 Case 2
Speaker
Max. SNR Ch 8 Ch DSBF SNR gain Max. SNR Ch 8 Ch DSBF SNR gain
206 26.0 54 129 17.2 43
238 26.8 30 133 15.2 19
KBC 218 25.7 39 15.1 171 2.1
19.8 248 50 14.3 15.1 08
19.9 253 54 137 189 53
25.3 28.1 28 14.6 18.2 36
25.3 2.7 44 125 18.6 6.1
LGS 2.2 2.2 30 172 19.8 26
272 305 33 155 187 3.1
252 30.2 50 154 175 20
19.7 28 3.1 16.2 17.9 17
18.8 23 36 16.3 175 12
KKP 18.6 26 40 9.0 12.3 32
205 238 33 135 14.1 05
20.0 236 36 145 15.0 05
21.0 232 2.3 10.0 13.0 29
22 266 44 125 141 16
SWW 2.8 242 34 125 15.1 27
216 253 37 14.0 15.0 1.0
25 270 46 125 141 17
19.6 284 88 152 16.2 1.1
19.0 269 79 145 171 23
KKS 20.3 244 4.1 152 15.6 04
239 289 50 184 19.2 08
26 2.2 36 123 14.0 17
Average 21.8 26.1 43 14.0 16.3 22
Standard dev. 25 24 15 2.1 2.1 15
Maximum 27.2 305 8.8 184 19.8 6.1
Minimum 18.6 23 23 9.0 12.3 04
E 4. F 7FA S/NH| &9 tigk 8al'd mlol= ofFlole] 4 JAE AAA[%]
Case 1 Case 2
Speaker Max. SNR Ch 8 Ch DSBF ERR Max. SNR Ch 8 Ch DSBF ERR
KBC 35.7 466 17.0 19.6 26.9 9.1
LGS 57.6 635 139 496 62.7 26.0
KKP 60.6 64.9 109 22 542 42
SWW 64.2 706 179 55.4 68.1 285
KKS 52.8 615 184 285 404 16.6
Average 54.2 614 157 41.1 50.5 16.0

* ERR(Error Reduction Rate) = (e1-e2/e1)x100
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Mic.—array
1Ch. Close-talk
Speaker 2Ch. | 4Ch. 7Ch

R.RI%] | SNR[dB] | RRI%]| RRI%] | RRI%] | RR%]
SWwW 676 | 248 | 600 | 629 | 656 | 218
KKP 747 | 194 | 606 | 617 | 677 | 177

Average 72 | 22 | 603 | 623 | 667 | 198
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