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Abstract

In this paper, we propose a new approach to noise estimation incorporating spectral deviation with soff decision scheme
to enhance the intelligibility of the degraded speech signal in non-stationary noisy environments. Since the conventional
noise estimation technique based on soft decision scheme estimates and updates the noise power spectrum using a fixed
smoothing parameter which was assumed in stationary noisy environments, it is difficult to obtain the robust estimates of
noise power spectrum in non-stationary noisy environments that spectral characteristics of noise signal such as restaurant
constantly change. In this paper, once we first classify the stationary noise and non-stationary noise environments based

- on the analysis of spectral deviation of noise signal, we adaptively estimate and update the noise power spectrum
according to the classified noise types. The performances of the proposed algorithm are evaluated by ITU-T P. 862
perceptual evaluation of speech quality (PESQ) under various ambient noise environments and show better performances
compared with the conventional method.
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Table 1. The smocthing parameter applied to the
estimation and update of the noise power
spectrum according to spectral deviation under
various noise signal.
Noise - A8
Tyge Altk) & Aeple g
white
. 0.017~0.7 0.9
noise
car
P (t,k) , 07~12 098
noise
babble
) 1.2~100 097
noise
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Ach wEA B =FdAE ® 1948 2ol A 7R
FEANsE 29EY WHo] glof wa} FeAsd He
2 257 deule e ghg Atgitt
71&2] A¢rd Long-term AFRE APAHEY
FAA A (k)N AEA AGD FSAFE 71FR
AR sy GP (k) 2 et 2o A
& 4= 9t

AP+ 1,k) = (et k)R P (t,k)

(-t EIDE Y R] 1Y

A (149994 HEA A8 @Ay 1579 Hgom
A B =EdAE musical &9 AAY g4 A5
< 7K Aoz ¢8A <+ Ephraim-Malah noise
suppression (EMSR)S ©|58+2 Ahgc} dubxo
2 2¥d 245 FgAANES FHoEN FS
o] AAY SAMNEE FAS Hed, g3 2o
yehd 4 o

ol

X(t,k) = G(¢(t,k), v(t,k)) Y(t,k) (15)

MMSE (Minimum Mean Square Error)o 7)¥3 &2
AolE GE,k), v(t,k)) & Tt 2ol FoAr

AHEY HO|E 0|88 Soft Decision 7|9+e] §4&4 719

(715)

e, (0 9) = o) - 20
[(1+ @, k){)( vl(t,h) )+v(t,k)]1( ”(Zk) )]
(16)
A7 (k)T THE Al &3] Foizinh
o) = TS i) (an
2 (ADA BEo] FEgAAISY F2 jrﬂ} 1e1dl @
priori SNRE ARE 4459 {@.3 FE T34
7| W), s A% o] AT $AAEe A

& F33A Hrh
A, (t+1,k) 1—¢, ) ElLX(t,k) B Y(5,k)]]

(18)

=C A, (k) +(

2 (184 ¢ &
gl Efo] 1,
Fag Add
x3Erh

316#2'5} ElX(t,E)A YR =
& Hgstd ted 2ol

dlo
o,
i
2
fob
i

= E[|X(t,k)P Y(t,k), Hy| p(H Y(t,k))
+ E[IX(t,k)BY(tE), By p(H] ¥(t:k))

(19)

E|x(t, k)P ¥ (8,1

FeAASY F2 dvEE a priori SNR &(t.k)
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Table 2. The PESQ results for the proposed algorithm
with respect to the conventional method based
on Soft Decision under various background
noise ervironments.
Noise ; Method
SNR (dB) | Conventional Proposed
type algorithm | algorithm
5dB 2.344 2.387
babble " 4m 2668 2700
noise 15 dB 2968 2973
car 5dB 3315 3.320
. 10 dB 3.600 3.603
noise 15 dB 3837 3832
: 5dB 2.088 2.093
white 10 dB 2432 5.4%
noise 15 dB 2,756 2.758
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