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<Abstract>

Optimized Wiener Filter for Noise Reduction in VoIP
Environments

Sangbae Jeong, Sungdoke Lee, Minsoo Hahn

Noise reduction technologies are indispensable to achieve acceptable speech quality in
VolP systems. This paper proposes a Wiener filter optimized to the estimated SNR of
noisy speech for the noise reduction in VoIP environments. The proposed noise canceller
is applied as a pre-processor before speech encoding. The performance of the proposed
method is evaluated by the PESQ in various noisy conditions. In this paper, the proposed
algorithm is applied to G.711, G.723.1, and G.729A which are all VoIP speech codecs.
The PESQ results show that the performance of our proposed noise reduction scheme

outperforms those of the noise suppression in the IS-127 EVRC and the ETSI standard for
the advanced distributed speech recognition front-end.

* Keywords: Noise reduction, Speech enhancement, Voice over IP, Speech codec.
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SNR(dB) 20 15 10 5 20 15 10 5 0

o

None 2.52 220 1.89 1.61 1.42 2.77 2.44 2.11 1.76 1.44

EVRC 3.07 2.73 2.32 1.83 1.39 3.13 2.78 242 2.02 1.64

ETSI 3.17 2.84 2.48 2.09 1.69 3.18 2.80 2.44 2.04 1.64

Proposed | 3.27 2.96 2.64 227 1.82 325 2.88 252 2.13 1.74

M2 Fe A% g

= =]

None 2.73 2.40 2.11 1.79 1.51 3.61 3.28 2.97 2.64 228

EVRC 311 2.76 245 2.04 1.67 3.84 3.52 322 2.90 2.57

ETSI 3.14 2.76 248 2.11 1.73 3.85 3.60 3.26 292 2.55

Proposed | 3.18 2.81 2.49 2.13 1.75 3.89 3.65 3.30 3.01 2.63
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<E 2> G.723.1 (6.3 kbps)®] H 3 3B537|E 53890 wWe PESQ &30
B s AR Be
SNR(dB) | 20 15 10 5 0 20 15 10 5 0
None | 264 | 234 | 203 | 1.70 | 144 | 287 | 258 | 228 | 191 | 1.54
EVRC | 295 | 270 | 236 | 190 | 140 | 305 | 277 | 246 | 207 | 1.68
ETSI | 3.07 | 285 | 255 | 220 | 178 | 3.09 | 282 | 251 | 212 | 1.72
Proposed | 3.10 | 285 | 259 | 227 | 1.8 | 3.12 | 284 | 252 | 215 | 178
e e 2 e
None | 2.84 | 255 | 227 | 192 | 159 | 329 | 309 | 284 | 255 | 222
EVRC | 3.04 | 277 | 248 | 211 | 172 | 340 | 321 | 297 | 268 | 236
ETSI | 307 | 279 | 252 | 219 | 179 | 340 | 326 | 3.02 | 275 | 241
Proposed | 3.06 | 2.80 | 247 | 215 | 1.76 | 345 | 335 | 3.12 | 290 | 254

<E 3> G.729A¢] E33yE S8 T894 8 ©e] PESQ 2309
ua e AR B
SNR(B) | 20 15 10 5 0 20 15 10 5 0
None | 271 | 240 | 206 | 171 | 143 | 293 | 263 | 231 | 192 | 151
EVRC | 298 | 274 | 240 | 193 | 140 | 309 | 2.80 | 248 | 208 | 1.67
ETSI 313 | 289 | 259 | 223 | 179 | 313 | 284 | 251 | 209 | 1.67
Proposed | 3.14 | 286 | 260 | 227 | 185 | 315 | 285 | 252 | 211 | 172
i EA g 2 e
None | 290 | 260 | 230 | 194 | 159 | 336 | 3.15 | 287 | 257 | 223
EVRC | 308 | 2.80 | 251 | 213 | 1.74 | 349 | 332 | 3.06 | 2.74 | 240
ETSI 310 | 283 | 254 | 219 | 177 | 346 | 330 | 3.03 | 273 | 2.37
Proposed | 3.11 | 283 | 247 | 214 | 175 | 352 | 340 | 3.15 | 289 | 251

<E 4> FSAA ngFE AT 2 10 ms Ao Bag A

EVRC ETSI Proposed
Z] A A7} (ms) 0 40 3.75
10msZ X A7t (ms) 0.016 0.187 0.139

VolP &M SZET ofvgt A7t AR F8F Q40]7] g <E
4> ZEAA ¢ndEd A5 A4

A8 Bog A YERAJAY. 54 878 Pentium-4 32 GHz 2 1 GByte RAM
< ZFE PC olth. AgE dueFe AE AF 24 HAFY 9 HH
A ©E Fol2Z Y FBE Zolg Awigkge AzANde A 5 o F
SAA dnEFed ot AJAIZEe ¥ ETSI FLAA, Atd 4], EVRC &
wAAY ol ETSI FSAAY 2% 949 "Heo] 9 F2AA7 F @4
of ZAA FPHI AT E4E 93 FFTe Zolx 256012 F 40 mse] 71 A|7h
Adg 87 ol ITUT G.1149 A3t H) At QY & 149 o=



VolP 873949 FLAAS 9% AAFY 99 By 117

D2 uhgAEa] Bgm AT 9, Ao $Ae RoER ¢ AR A
T ALE dog|Aw /M F $3 P4 2 £ YA AP ZHAA
€ EVRC7F =302 HA EX7 vz tge ¢udEE o
A A Ag 27822 2 ugae ofd Roz AvdEn

“

B E=RdNE /MM #e¢ AAY 9eA AW BEe HHs} 4
i e B o 5 A S R ) = ?Azdi}-b HEE AsD g2 At 7 a9
AHEE steteiEY HAHsE AAA g WEREE HanPozA Y=Y
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