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In this work, the minimum statistics (MS) algorithm is combined with the codebook driven short—term predictor
parameter estimation (CNSTP) to design a speech cnhancement algorithm that is robust against various background
noisc environments, The MS algorithm [unctions well for the stationary noise but relatively not for the non—stationary
noise, The CDSTP works efficiently for the non=stationary noise, but not for the noise that was not considered in
the training stage, Thus, we propose to combine CDSTP and MS, Compared with the single use of MS and CDSTP,
the proposcd method produces better perceptual evaluation of speech quality (PESQ) score, and especially works
excellent for the mixed background noisc between stalionary and non-—stationury noises,
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Fig. 1. Basic block diagram of CDSTP.
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Fig. 2. Block diagram of the proposed algorithms.
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Table 1. PESQ scores of the conventional and proposed algorithms.

Noise type {SNR} MS MS+MS CDSTP COSTP+MS MS+CDSTP | MS+CDSTPv2
machinegun (0 dB) 243 241 276 272 244 244
machinegun {10 dB) 3.06 3.04 332 3.30 306 308
machinegun {20 dB) 356 355 372 370 356 360
volve {0 dB} 3.21 324 358 361 326 344
volvo (10 dB) 382 384 4.03 405 382 4.00
t:g?:g:g volvo (20 dB) 425 422 4.26 425 422 430
noise white (0 dB} 1.70 1.70 1.76 1.77 1.85 1.86
white {10 dB) 229 2.30 251 255 254 2.55
white {20 dB) 293 294 3156 32 319 319
babble (0 dB} 1.91 190 1.88 1.88 1.94 1.92
babble (10 dB) 257 257 261 263 267 267
babble (20 dB) 321 321 327 330 332 333
F16 (0 JB) 207 207 1.93 1.99 209 208
F16 {10 dB} 270 2,70 266 272 273 2.74
F16 {20 dB} 334 334 331 3.39 337 337
Outside ringtone (0 dB} 1.83 1.83 1.85 1.85 1.86 1.87
training ringtone {10 dB} 2.48 249 252 252 251 251
noise ringtone (20 dB) 312 | 312 3.16 316 3.14 3.14
machinegun + white (0 dB} 149 .47 1.36 1.40 1.58 1.55
machinegun + white (10 dB) | 2.20 219 1.95 202 241 234
machinegun + white (20 dB) | 287 286 274 280 3.07 304
# 2 2 Y402|EY LSD 7 HIR (10 dB EiS0l st g3h
Table 2. LSD scores of the conventional and proposed algorithms.
log spectrat distortion
MS MS+MS COSTP CDSTP+MS MS+CDSTP MS+CDSTPV2
volvo 1.36 1.07 0.96 0.98 117 0.90
babble 352 352 343 3.56 340 341
machinegun + white 6.61 6.65 7.39 7.48 5.05 555
H 3 2 ¢02lE9 SSNR ¢t Hlw (10dB &S0 e 32
Table 3. SSNR scores of the conventional and proposed algorithms.
segmental SNR
MS MS+MS CDSTP CDSTP+MS MS+CDSTP MS+CDSTPv2
volvo 0.77 088 0.85 0487 0.96 083
babble 517 5.18 495 493 5.06 501
machinegun + white 113 1.13 0.96 0.95 1.24 1.21
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